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This  report  provides  information  and  analysis  on  the  physical  condition  of  the 
dam  as  of  the  report  date.  Information  and  analysis  are  based  on  visual 
inspection  of  the  dam  by  the  performing  organization, 

Th6  examination  of  documents  and  visual  inspection  of  the  dam  and  appurtenant 
structures  did  not  reveal  conditions  which  constitute  an  immediate  hazard  to 
human  life  or  property.  However,  the  structural  stability  of  the  dam,  the 
I  condition  of  the  concrete  and  the  extent  of  seepage  through  the  concrete  should 
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be  investigated  further,  j  * 

The  structural  stability  analysis  indicates  unsatisfactory  stability  against 
overturning  for  the  cases  where  the  dam  is  subjected  to  forces  possible  during 
winter  operation  (including  ice  loading),  the  Probable  Maximum  Flood  (PMF),  and 
1/2  PMF  conditions.  Additional  investigations  should  be  undertaken  immediately 
to  fully  evaluate  the  structural  stability  of  the  dam.  These  investigations 
should  consist  of  a  physical  examination  of  the  structure  with  the  impoundment 
drawn  down  so  as  to  provide  a  view  of  the  spillway  concrete  and  a  detailed  in¬ 
spection  of  the  interior  of  the  dam  to  determine  the  structural  condition  of 
the  concrete  and  leakage  through  construction  joints.  The  walkway  through  the 
interior  of  the  dam  should  be  repaired  so  that  the  inspection  of  the  interior 
of  the  dam  can  be  performed.  Investigations  should  also  be  undertaken  to  eval¬ 
uate  the  presence  and  magnitude  of  uplift  forces  acting  on  the  dam.  This  study 
should  also  include  an  investigation  and  evaluation  of  the  structural  condition 
of  the  rock  underlying  the  dam  and  immediately  downstream.  Dam  stability  stud¬ 
ies  based  on  actual  existing  conditions  should  then  be  performed.  If  neces¬ 
sary,  recommendations  to  improve  the  stability  should  be  developed.  The  recom¬ 
mended  remedial  measures  should  be  completed  within  two  years. 


Hydrologic/hydraulic  analysis  performed  in  accordance  with  theHfcfcps  of  Engi¬ 
neers  Recommended  Guidelines  for  Safety  Inspection  of  Dams  establ ishes  the 
spillway  capacity  as  23%  of  the  Probable  Maximum  Flood  (PMF).  The  dam  will  be 
overtopped  by  20.6  feet-  and  8,1  feet  by  the  PMF  and  1/2  PMF  respectively.  How¬ 
ever,  in  the  opinion  Of  the  inspection  team,  failure  of  the  dam  during  the  1/2 
PMF  v/ould  not  significantly  ihcreas^  the  downstream  hazard  from  that  which 
would  occur  just  prior  to  dam  failure  due  to  the  small  reservoir  volume  rela¬ 
tive  to  the  high  flood  flows.  Therefore,  the  spillway  is  inadequate  according 
to  the  Corps  of  Engineers  screening  criteria. 

The  following  measures  should  be  undertaken  within  one  year: 

1.  A  formalized  inspection  program  should  be  initiated  to  develop  data 
on  conditions  and  maintenance  operations  at  the  facility. 

2.  A  flood  warning  and  emergency  evacuation  plan  should  be  developed  and 
implemented  to  alert  the  public  in  the  event  conditions  occur  which 
could  result  inf  -failure  of  the  dam. 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  ac¬ 
tion,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam _ Palmer  Falls  Dam,  NY145 _ 

State  Located _ New  York _ 

County  Located  Saratoga  and  Warren 

Stream _  Hudson  River 

Date  of  Inspection  ftpril  2l,  1980,  May  18,  1980 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  examination  of  documents  and  visual  inspection  of  the  dam  and  appurtenant 
structures  did  not  reveal  conditions  which  constitute  an  immediate  hazard  to 
human  life  or  property.  However,  the  structural  stability  of  the  dam,  the 
condition  of  the  concrete  and  the  extent  of  seepage  through  the  concrete  should 
be  investigated  further. 

The  structural  stability  analysis  indicates  unsatisfactory  stability  against 
overturning  for  the  cases  where  the  dam  is  subjected  to  forces  possible  during 
winter  operation  (including  ice  loading),  the  Probable  Maximum  Flood  (PMF),  and 
1/2  PMF  conditions.  Additional  investigations  should  be  undertaken  immediately 
to  fully  evaluate  the  structural  stability  of  the  dam.  These  investigations 
should  consist  of  a  physical  examination  of  the  structure  with  the  impoundment 
drawn  down  so  as  to  provide  a  view  of  the  spillway  concrete  and  a  detailed  in¬ 
spection  of  the  interior  of  the  dam  to  determine  the  structural  condition  of 
the  concrete  and  leakage  through  construction  joints.  The  walkway  through  the 
interior  of  the  dam  should  be  repaired  so  that  the  inspection  of  the  interior 
of  the  dam  can  be  performed.  Investigations  should  also  be  undertaken  to  eval¬ 
uate  the  presence  and  magnitude  of  uplift  forces  acting  on  the  dam.  This  study 
should  also  include  an  investigation  and  evaluation  of  the  structural  condition 
of  the  rock  underlying  the  dam  and  immediately  downstream.  Dam  stability  stud¬ 
ies  based  on  actual  existing  conditions  should  then  be  performed.  If  neces¬ 
sary,  recommendations  to  improve  the  stability  should  be  developed.  The  recom¬ 
mended  remedial  measures  should  be  completed  within  two  years. 

Hydrologic/hydraulic  analysis  performed  in  accordance  with  the  Corps  of  Engi¬ 
neers  Recommended  Guidelines  for  Safety  Inspection  of  Dams  establishes  the 
spillway  capacity  as  23%  of  the  Probable  Maximum  Flood  (PMF).  The  dam  will  be 
overtopped  by  20.6  feet  and  8.1  feet  by  the  PMF  and  1/2  PMF  respectively.  How¬ 
ever,  in  the  opinion  of  the  Inspection  team,  failure  of  the  dam  during  the  1/2 
PMF  would  not  significantly  Increase  the  downstream  hazard  from  that  which 
would  occur  just  prior  to  dam  failure  due  to  the  small  reservoir  volume  rela¬ 
tive  to  the  high  flood  flows.  Therefore,  the  spillway  is  inadequate  according 
to  the  Corps  of  Engineers  screening  criteria. 


The  following  measures  should  be  undertaken  within  one  year: 

1.  A  formalized  Inspection  program  should  be  Initiated  to  develop  data 
on  conditions  and  maintenance  operations  at  the  facility. 

2.  A  flood  warning  and  emergency  evacuation  plan  should  be  developed  and 
implemented  to  alert  the  public  in  the  event  conditions  occur  Which 
could  result  in  failure  of  the  dam. 

Dale  Engineering  Company 


Approved  By: 

Date:  *  fi  AUG  i960 


John  B.  Stetson,  President 
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View  of  Dam  from  west 
abutment.  International 
Paper  Company.  Hudson  River 
Mill  in  background. 


East  abutment  of  Dam  and  spillway 
from  single  level  forebay  at  upper 
left.  Low  level  forebay  in  fore¬ 
ground. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  -  PALMER  FALLS  DAM  ID#  -  NY  145 

SECTION  I  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection 
Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance 
with  a  contract  for  professional  services  between  Dale  Engineering 
Company  and  The  New  York  State  Department  of  Environmental  Conserva¬ 
tion. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  existing  condition 
of  the  Palmer  Falls  Dam  and  appurtenant  structures,  owned  by  the 
International  Paper  Company,  and  to  determine  if  the  dam  constitutes 
a  hazard  to  human  life  or  property  and  to  transmit  findings  to  the 
State  of  New  York. 

This  Phase  I  inspection  report  does  not  relieve  an  Owner  or  Opera¬ 
tor  of  a  dam  of  the  legal  duties,  obligations  or  liabilities  asso¬ 
ciated  with  the  ownership  or  operation  of  the  dam.  In  addition,  due 
to  the  limited  scope  of  services  for  these  Phase  I  investigations, 
the  investigators  had  to  rely  upon  the  data  furnished  to  them. 
Therefore,  this  investigation  is  limited  to  visual  inspection,  review 
of  data  prepared  by  others,  and  simplified  hydrologic,  hydraulic  and 
structural  stability  evaluations  where  appropriate.  The  investiga¬ 
tors  do  not  assume  responsibility  for  defects  or  deficiencies  in  the 
dam  or  in  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

The  Palmer  Falls  Dam  is  situated  on  the  Hudson  River,  in  the  Village 
of  Corinth,  New  York.  The  dam  is  a  V-shaped  structure  situated  at 
the  top  of  Palmer  Falls,  a  natural  waterfall  in  the  river.  The 
structure  is  approximately  557  feet  long  and  37  feet  high.  The 
spillway  of  the  dam  is  an  Ambursen  type,  concrete  buttress  structure. 
The  easterly  leg  of  the  V-shaped  spillway  is  constructed  with  an  ogee 
shaped  concrete  spillway  while  the  westerly  portion  is  constructed 
with  the  buttresses  exposed  on  the  downstream  face.  The  spillway 
section  is  normally  equipped  with  flashboards  46  inches  high.  The 
International  Paper  Company,  Hudson  River  Mill  No.  3  is  situated  on 
the  east  abutment  of  the  dam.  A  sluice  gate  structure  approximately 
196  feet  long  and  accommodating  8  sluice  gates  controls  flow  into  the 
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forebay  of  the  power  generating  facility  at  the  Paper  Company  Mill. 
The  major  spillway  section  of  the  dam  forms  a  V  at  the  crest  of 
Palmer  Falls  and  extends  the  full  width  of  the  river  to  the  west 
abutment.  The  point  of  the  V  is  in  the  downstream  direction.  The 
total  length  of  the  spillway  section  is  approximately  346  feet.  The 
dam  is  situated  on  rock. 


The  sluice  gates  control  flow  into  the  forebay  of  the  power  generat¬ 
ing  station  of  the  Paper  Mill.  This  generating  station  allows  power 
to  be  generated  either  from  the  full  head  of  the  impoundment  or  by 
discharging  flows  from  the  upper  level  forebay  into  a  lower  level 
forebay  which  allows  power  to  be  generated  at  approximately  1/2  of 
the  total  head  in  the  impoundment. 

Location 

The  Palmer  Falls  Dam  is  located  in  the  Village  of  Corinth,  Town  of 
Corinth,  Saratoga  County,  New  York  and  in  the  Town  of  Lake  Luzerne, 
Warren  County,  New  York. 

Size  Classification 

The  maximum  height  of  the  dam  is  approximately  37  feet.  The  storage 
volume  of  the  impoundment  is  approximately  358  acre  feet.  Therefore, 
the  dam  is  in  the  Small  Size  Classification  as  defined  by  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

Hazard  Classification 

The  Hudson  River,  downstream  from  the  impoundment,  is  used  exten¬ 
sively  for  recreational  purposes.  The  International  Paper  Company 
Hudson  Mill  is  located  on  the  east  abutment  of  the  dam.  Therefore, 
the  dam  is  in  the  High  Hazard  Category  as  defined  by  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

Ownership 

The  dam  is  owned  by  the  International  Paper  Company. 

Contact:  International  Paper  Company 

Pine  Street 

Corinth,  New  York  12822 
Attention:  Richard  O'Brien,  Plant  Manager 
Telephone:  518-654-9031 
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f.  Purpose  of  Dam 

The  dam  is  used  for  power  generating  and  as  a  source  of  process  water 
by  the  International  Paper  Company. 

g.  Design  and  Construction  History 

The  present  dam  was  constructed  in  1914  to  replace  a  dam  located  a 
short  distance  upstream  which  was  damaged  during  the  floods  of  March, 
1913.  Correspondence  included  in  Appendix  B  indicates  that  construc¬ 
tion  of  the  dam  was  started  before  the  formal  approval  by  the  New 
York  State  Conservation  Commission.  In  August  of  1913,  construction 
was  halted  by  order  of  the  Commissioner  of  the  Conservation  Commis¬ 
sion  until  foundation  problems  on  the  easterly  leg  of  the  spillway 
section  were  resolved  to  the  satisfaction  of  the  Conservation  Commis¬ 
sion.  The  plans  were  subsequently  revised  to  move  the  easterly  leg 
of  the  spillway  upstream  and  allow  for  construction  of  an  ogee  shaped 
spillway  ramp  which  directed  the  water  in  a  horizontal  direction  at 
the  toe  of  the  dam.  This  apparently  eliminated  to  the  satisfaction 
of  the  Conservation  Commission  the  cause  of  probable  erosion  to  the 
face  of  the  natural  waterfalls.  The  correspondence  indicates  that 
the  dam  was  completed  in  late  January  of  1914. 

h.  Normal  Operational  Procedures 

The  facility  is  operated  by  the  International  Paper  Company.  The 
principal  use  of  the  facility  is  for  power  generation  and  as  a  source 
of  process  water.  Normal  operation  of  the  facility  consists  of  reg¬ 
ulating  the  level  of  the  impoundment  for  optimum  power  generation  and 
process  water  availability.  This  is  accomplished  by  the  manipulation 
of  the  gates  which  control  flow  into  the  forebay  of  the  mill. 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  Palmer  Falls  Dam,  ID#  NY145,  is  2757  square 
mil es. 

b.  Discharge  at  Dam  Site 


No  discharge  records  are  available  for  this  site. 

Computed  Discharges: 

Ungated  Spillway,  Top  of  Dam 

(Without  Flashboards)  66050  cfs 

Ungated  Spillway  (With  46"  Flashboards)  40200  cfs 
Gated  Drawdown  (Through  2,  1 2 ' xl 2 ’  Gated 
Outlets  in  Upper  Forebay)  2090  cfs  (0  elev. 

517.17) 
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c.  Elevation  (Feet  Above  MSI) 


Top  of  Dam  531 .67 

Spillway  Crest  517.17 

520.92  with  flashboards 

Stream  Bed  at  Centerline  of  Dam  479.7 


d.  Reservoir 

Length  of  Normal  Pool  (With  Flashboards) 

e.  Storage 
Top  of  Dam 

Normal  Pool  (With  Flashboards) 

Normal  Pool  (Without  Flashboards) 

f.  Reservoir  Area 


Top  of  Dam 
Spillway  Pool 


2050  FT 


561  Acre  Feet 
358  Acre  Feet 
284  Acre  Feet 


22  Acres 
1 5  Acres 


g.  Dam 

Type  -  Buttressed  Concrete. 

Length  -  557  Feet. 

Height  -  37.5  Feet. 

Freeboard  Between  Normal  Reservoir  and  Top  of  Dam  -  10.75  Feet. 

Top  Width  -  12  Feet  (Nominal). 

Side  Slopes  -  Upstream  -  1  Horizontal,  0.75  Vertical;  Downstream  -  1 
Horizontal,  1.75  Vertical. 

Zoning  -  N/A. 

Impervious  Core  -  N/A. 

Grout  Curtain  -  N/A. 


h.  Spillway 

Type  -  Ogee  Crest. 

Length  -  346  Feet. 

Crest  Elevation  -  517.17,  with  Flashboards  -  520.92. 
Gates  -  None. 

U/S  Channel  -  Natural . 

D/S  Channel  -  Natural  -  Rock. 


i .  Regulating  Outlets 

8  gates  approximately  13  feet  x  14  feet,  controlling  flow  into  upper 
forebay. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 


The  Palmer  Falls  Dam  is  situated  entirely  on  bedrock.  Appendix  B  has 
numerous  references  to  the  quality  of  the  foundation  material  and 
also  includes  photographs  of  the  site  during  construction. 

2.2  DESIGN  RECORDS 


Appendix  B  also  includes  the  original  design  calculations  for  the  dam 
as  well  as  design  calculations  developed  by  the  Conservation 
Commission  of  the  State  of  New  York. 

2.3  CONSTRUCTION  RECORDS 


Appendix  B  includes  numerous  inspection  reports  which  took  place  dur 
ing  the  construction  of  the  dam. 

2.4  OPERATION  RECORDS 


There  are  no  Operation  Records  available  for  this  dam. 

2.5  EVALUATION  OF  DATA 


The  data  presented  in  this  report  was  obtained  from  the  Department  of 
Environmental  Conservation  files.  The  information  available  appears 
to  be  reliable  and  adequate  for  Phase  I  inspection  purposes. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

The  Palmer  Falls  Dam  was  inspected  on  April  21,  1980.  The  Dale 
Engineering  Company  Inspection  Team  was  accompanied  on  this  inspec¬ 
tion  by  Robert  Talbot,  Supervisor  of  Engineering  Services  for  the 
International  Paper  Company.  At  the  time  of  this  inspection,  flow 
in  the  river  was  approximatl ey  20,000  cfs.  This  flow  across  the 
spillway  section  of  the  dam  obscured  much  of  the  structure  from  view. 
A  subsequent  inspection  was  performed  on  May  18,  1980  during  a  period 
when  flow  was  substantially  less  but  still  great  enough  to  partially 
obscure  the  structure  from  view. 

b.  Dam 

The  second  inspection  of  the  Palmer  Falls  Dam  was  conducted  when  some 
flow  was  cresting  the  spillway,  however,  observation  of  the  spillway 
surface  was  made  through  the  water.  The  surface  of  the  easterly  wing 
of  the  V-shaped  dam  appears  to  be  in  good  condition.  Some  slight 
surface  spalling  was  noted  through  the  water  and  horizontal  joints  in 
the  concrete  were  also  visible.  The  log  chute  in  the  center  of  the  V 
of  the  dam  shows  some  deterioration  of  the  concrete  but  no  structural 
cracking  was  detected  when  viewed  from  a  distance.  The  westerly  leg 
of  the  V-shaped  spillway  was  viewed  both  from  above  the  west  abutment 
and  from  the  receiving  pool  downstream  from  the  dam.  These  vantage 
points  did  not  offer  a  close  enough  view  so  that  the  condition  of  the 
concrete  could  be  determined,  however,  the  alignment  of  the  structure 
does  not  indicate  displacement  of  structural  members.  The  interior 
of  the  structure  was  not  inspected  because  of  the  hazardous  condition 
of  the  walkway  between  the  buttresses.  Some  leakage  reputedly  takes 
place  through  the  concrete  into  the  interior  of  the  dam. 

c.  Appurtenant  Structures 

The  easterly  abutment  wall  shows  some  surface  spalling  of  the  con¬ 
crete  to  the  depth  of  approximately  3  to  4  inches  in  some  places. 
Minor  surface  spalling  was  also  noted  on  the  walkways  around  the 
gates  controlling  flow  into  the  forebay.  Recent  concrete  repairs  had 
taken  place  in  this  area. 

d.  Control  Outlet 


The  sluice  gates  controlling  flow  into  the  forebay  of  the  paper  mill 
are  in  operating  condition  and  were  fully  opened  at  the  time  of  the 
inspection.  These  gates  are  pneumatically  operated  and  the  operating 
mechanism  was  in  good  condition. 
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e.  Reservoir  Area 

The  Palmer  Falls  Dam  is  a  run-of-ri ver  structure  and  the  impoundment 
is  defined  by  the  original  banks  of  the  Hudson  River.  This  impound¬ 
ment  extends  approximately  1/2  mile  to  an  upstream  dam  also  owned  by 
International  Paper  Company.  The  banks  of  the  Hudson  River  in  this 
area  are  formed  in  rock  and  no  evidence  of  bank  instability  was 
noted. 

f .  Downstream  Channel 

The  downstream  channel  is  also  formed  in  bedrock  and  no  evidence  of 
recent  erosion  was  noted. 

3.2  EVALUATION 


Although  flow  conditions  at  the  dam  precluded  a  close  inspection  of  the 
spillway  surface,  there  was  no  evidence  that  severe  deterioration  of  the 
concrete  has  taken  place.  Flow  over  the  ogee  shaped  spillway  which  com¬ 
prises  the  easterly  leg  of  the  dam  was  generally  smooth  and  no  irregular¬ 
ities  in  flow  were  noted  which  would  indicate  severe  surface  deteriora¬ 
tion.  Field  observations  did  not  disclose  evidence  of  displacement  of  the 
structure  and  no  conditions  were  detected  which  would  indicate  structural 
instabil ity. 

Minor  deterioration  of  concrete  surfaces  was  detected  on  the  east  abutment 
wall,  however,  this  deterioration  was  not  severe  and  steps  had  been  taken 
to  repair  spalled  concrete  on  the  walkways. 

The  walkway  through  the  interior  of  the  dam  should  be  repaired  so  that 
inspections  may  be  made  of  the  structural  elements  of  the  dam. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

The  normal  operating  procedure  for  this  structure  is  to  control  the 
water  level  in  the  impoundment  for  optimum  use  for  power  generation 
and  process  water  for  paper  manufacturing. 

4.2  MAINTENANCE  OF  THE  DAM 

Maintenance  and  operation  of  the  dam  is  controlled  by  the  Interna¬ 
tional  Paper  Company.  The  dam  is  immediately  adjacent  to  the  facili¬ 
ties  of  International  Paper  Company  and  is  in  constant  surveillance 
by  their  personnel.  No  formal  reporting  system  is  in  effect  regard¬ 
ing  the  condition  of  the  dam.  Inspection  of  the  interior  of  the  dam 
is  presently  prohibited  due  to  the  dangerous  condition  of  the  walkway 
between  the  buttresses. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  gates  controlling  the  flow  to  the  forebay  of  the  power  generating 
facilities  are  in  operating  condition  and  are  checked  periodically  by 
personnel  of  the  International  Paper  Company. 

4.4  DESCRIPTION  OF  WARNING  SYSTEM 

No  warning  system  is  in  effect  at  present. 

4.5  EVALUATION 


The  dam  and  appurtenances  are  in  constant  surveillance  by  personnel 
from  the  International  Paper  Company.  The  facility  is  generally  in 
satisfactory  operating  condition.  Deterioration  of  the  walkway 
through  the  dam  prohibits  access  to  the  core  for  inspection  purposes. 
There  is  no  other  evidence  of  deterioration  caused  by  lack  of  main¬ 
tenance.  Because  the  dam  is  in  the  High  Hazard  Classification,  a 
warning  system  should  be  implemented  to  alert  the  public,  should  con¬ 
ditions  occur  which  could  result  in  failure  of  the  dam. 
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SECTION  5  -  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  Palmer  Falls  Dam  is  located  on  the  Warren  and  Saratoga  County 
line  in  the  Village  of  Corinth.  The  dam  is  situated  on  the  Hudson 
River,  which  has  a  drainage  area  of  approximately  2,757  square  miles 
upstream  of  the  site.  The  Upper  Hudson  River  is  a  rather  complex 
river  system  which  includes  such  major  tributaries  as  Schroon  River, 
Cedar  River  and  Sacandaga  River.  The  major  lakes  in  the  river  system 
upstream  of  the  dam  include  Schroon  Lake,  Brant  Lake,  Indian  Lake  and 
Great  Sacandaga  Lake. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway 
with  respect  to  their  flood  control  potential  and  adequacy.  This  has 
been  assessed  through  the  evaluation  of  the  Probable  Maximum  Flood 
(PMF)  for  the  watershed  and  the  subsequent  routing  of  the  flood 
through  the  reservoir  and  the  dam's  spillway  system.  The  PMF  event 
is  that  hypothetical  flow  induced  by  the  most  critical  combination  of 
precipitation,  minimum  infiltration  loss  and  concentration  of  run-off 
of  a  specific  location  that  is  considered  reasonably  possible  for  a 
particular  drainage  area. 

The  hydraulic  analysis  is  performed  to  determine  the  capacity  of  the 
spillway  and  to  determine  the  extent  of  the  overtopping  of  the  dam 
which  could  occur  during  the  PMF.  In  establishing  the  spillway  ca¬ 
pacity,  it  was  assumed  that  no  flashboards  were  in  place  on  the 
spillway.  It  should  be  noted  that  the  placement  of  flashboards  will 
further  decrease  the  spillway  capacity  so  that  overtopping  could  oc¬ 
cur  at  lesser  flows  than  those  indicated  in  this  analysis  if  the 
flashboards  do  not  fail  before  overtopping  occurs. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph  meth¬ 
od  to  develop  the  flood  hydrograph.  Due  to  the  limited  scope  of  this 
Phase  I  investigation,  certain  assumptions,  based  on  experience  and 
existing  data  were  used  in  this  analysis  and  in  the  determination  of 
the  dam's  spillway  capacity  to  pass  the  PMF.  In  the  event  that  the 

dam  could  not  pass  one-half  the  Probable  Maximum  Flood  without  over¬ 

topping,  additional  analyses  are  to  be  performed  on  potential  dam 
failures  if  the  dam  is  designated  as  a  High  Hazard  Classification. 
This  process  was  done  with  the  concept  that  if  the  dam  was  unable  to 
satisfy  this  criteria,  further  refined  hydrologic  investigations 
would  be  required. 

An  HEC-1  computer  model  for  the  basin  was  published  by  the  New  York 
District  Corps  of  Engineers  in  a  report  entitled  Upper  Hudson  and 
Mohawk  River  Basins  Hydrologic  Flood  Routing  Models,  dated  October 
1976  (Ref.  1$).  The  report  was  reviewed  for  the  purpose  of  this  in¬ 
vestigation  and  the  model  which  was  used  for  the  preparation  of  this 

report  was  obtained  from  the  New  York  District.  The  model  was  re¬ 
coded  and  executed  for  analysis  of  the  PMF.  No  changes  were  made  to 


the  unit  hydrograph,  base  flow,  loss  rate  or  routing  parameters.  A 
smaller  sub-area  was  added  to  the  model  to  determine  flows  at  the 
Palmer  Falls  Dam.  The  unit  hydrograph  parameters  and  base  flow  for 
this  new  sub-area  were  estimated  from  equations  presented  in  the 
aforementioned  report. 

The  U.S.  Army  Corps  of  Engineers'  Hydrologic  Engineering  Center's 
Computer  Program  HEC-1DB  was  utilized  to  evaluate  the  PMF  hydrology. 
The  Probable  Maximum  Precipitation  (PMP)  was  20.6  inches  according  to 
Hydrometeorological  Report  (HMR  #51)  for  a  24-hour  duration  storm, 

200  square  mile  basin.  HMR  #51  was  used  in  lieu  of  FflR  #33  because 
the  drainage  area  exceeded  the  applicable  limits  of  HMR  #33.  The 
loss  rates  used  in  the  PMF  analysis  were  those  used  in  the  Transposed 
Agnes  Storm  and  SPF  analysis  published  in  the  Upper  Hudson  and  Mohawk 
River  Basins  report.  These  loss  rates  incorporated  an  initial  ab¬ 
straction  of  1.0  to  2.0  inches  and  a  continuous  loss  rate  of  0.075 
inches/hour.  The  loss  rate  function  yielded  74  percent  run-off  from 
the  PMF.  The  peak  for  the  PMF  inflow  hydrograph  was  282,570  cfs  and 
the  1/2  PMF  inflow  peak  was  140,770  cfs.  The  small  storage  capacity 
resulted  in  the  peak  outflows  being  essentially  equal  to  the  peak 
inflows.  It  should  be  noted  that  flows  in  the  Upper  Hudson  River 
from  any  storm  may  be  regulated  appreciably  by  Great  Sacandaga  Lake 
and  Indian  Lake.  Such  time-varying  operation  was  not  simulated  with 
the  HEC-1  model . 

5.3  SPILLWAY  CAPACITY 


The  spillway  is  an  Ambursen-type  structure  with  a  sloping  upstream 
face  and  a  rounded  crest.  Weir  coefficients  ranging  from  3.1  to  3.65 
over  the  heads  encountered  in  routing  the  PMF  were  assigned  for  the 
spillway  rating  curve  development.  In  the  PMF  evaluation,  flow 
through  the  forebay  gates  and  flow  through  the  mill  were  not  con¬ 
sidered.  The  discharge  capacity  of  the  spillway  at  the  top  of  dam 
elevation  is  66,050  cfs  with  no  flashboards  in  place.  The  spillway 
capacity  with  46  inches  of  flashboards  is  40,200  cfs. 

SPILLWAY  CAPACITY  (WITHOUT  FLASHBOARDS) 

Flood  Peak  Discharge  Capacity  as  %  of  Flood  Discharge 

PMF  282,567  cfs  23.4% 

1/2  PMF  140,777  cfs  46.9% 

5.4  RESERVOIR  CAPACITY 


The  reservoir  storage  capacity  was  estimated  from  USGS  mapping  and 
available  riverbed  information  at  Palmer  Falls  and  Curtis  Falls  dams. 

The  resulting  estimates  of  the  reservoir  storage  capacity  are  shown 
bel  ow: 


561  Acro-Feet 
284  Ac re- Feet 


Top  of  Dam 
Spillway  Crest 
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5.5  FLOODS  OF  RECORD 


There  are  no  accurate  records  of  flood  discharges  at  the  site.  A 
review  of  pertinent  publications  revealed  the  maximum  discharges 
shown  below  for  sites  on  the  Hudson  River  near  the  dam  site 


(Ref.  21). 

Hudson  River 
Gage  Location 

Drainage  Area 
(Sq.  Mi.) 

Period 
of  Record 

Date 

Maximum 

Discharge(cfs) 

Corinth,  NY 

2755 

1905-1912 

4/16/09 

41 ,400 

Spier  Falls,  NY 

2799 

1900-1922 

3/28/13 

89,100 

Ft.  Edward,  NY 

2817 

1896-1904 

4/23/00 

43,900 

It  should  be  noted  that  these  flood  discharges  occurred  before  con¬ 
struction  for  the  present  structure  and  were  not  affected  as  much  by 
the  regulating  capability  of  the  Great  Sacandaga  Lake  as  present  or 
future  flood  flows  would  be. 

5.6  OVERTOPPING  POTENTIAL 

The  HEC-1  DB  analysis  indicates  that  the  dam  will  be  overtopped  as 
f ol 1 ows : 

Fl  ood  Maximum  Depth  Over  Dam 

PMF  20.6  Feet 

1/2  PMF  8.1  Feet 

5.7  EVALUATION 


The  spillway  is  inadequate  to  pass  Probable  Maximum  Flood  (PMF)  with¬ 
out  overtopping  the  dam,  as  the  spillway  capacity  is  23%  of  the  PMF. 
However,  in  the  opinion  of  the  inspection  team,  failure  of  the  dam 
during  the  1/2  PMF  would  not  significantly  increase  the  downstream 
hazard  from  that  which  would  occur  just  prior  to  dam  failure  due  to 
the  small  reservoir  volume  relative  to  the  high  flood  flows.  There¬ 
fore,  the  spillway  is  assessed  as  inadequate  according  to  the  Corps 
of  Engineers  screening  criteria. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

Palmer  Falls  Dam  is  situated  at  the  crest  of  a  natural  rock  ledge- 
waterfall  in  the  Hudson  River.  The  dam  is  "V-shaped"  and  comprised 
of  two  sections  to  generally  follow  the  natural  alignment  of  the  rock 
ledge.  A  constructed  abutment,  of  concrete,  at  the  point  of  the 
dam's  "V"  serves  to  join  the  two  sections.  The  westerly,  or  left 
abutment  looking  downsteam,  is  sited  into  rock.  The  dam's  right 
abutment,  also  founded  in  rock,  adjoins  the  forebay  structure  for  the 
International  Paper  Company  hydropower  facility-production  plant  sit¬ 
uated  on  the  east  bank  of  the  river. 

The  westerly  dam  section  is  an  Ambursen  design  (downstream  face  un¬ 
surfaced).  The  easterly  section  represents  a  modification  of  the 
Ambursen  design,  being  a  buttressed  structure  with  the  downstream 
side  concrete  surfaced. 

Both  dam  sections  function  as  a  spillway.  Flashboards  in  place  were 
being  crested  at  the  time  two  field  inspections  were  performed. 
Spillway  flow  interfered  with  access  to  and  observation  of  much  of 
the  dam  surface.  The  interior  of  the  dam  could  not  be  examined  be¬ 
cause  of  the  unsafe  conditon  of  the  walkway.  Some  leakage  reputedly 
takes  place  through  the  concrete  into  the  interior  of  the  dam.  How¬ 
ever,  observations  indicate  the  dam  retains  structural  stability  and 
no  sign  of  structural  movement  was  evident.  Some  surface  deteriora¬ 
tion  and  spalling  has  occurred  along  the  dam  spillway  sections  and 
abutment  structures.  The  spillway  flow  prevented  examinations  of  the 
rock  at  the  toe  of  the  dam  and  investigation  for  erosion  and  underdam 
seepage. 

b.  Geology  and  Seismic  Stability 

Geologically,  Palmer  Falls  is  located  in  the  eastern  part  of  the 
Adirondack  Province. 

The  dam  foundation  and  both  abutments  are  sited  in  bedrock  of  gra¬ 
nitic  to  syenitic  gneissses.  This  material  is  hard,  dense,  durable, 
resistant,  and  impermeable.  Weathering  is  very  minor. 

At  the  east  abutment  the  gneiss  foliation  strikes  N80E  and  dips 
10°-13°  NW.  The  dip  is,  generally,  in  the  downstream  direction. 

State  reports  of  1913  mention  the  dip  as  being  anywhere  from  10°  to 
20°  downstream.  Although  the  foliation  is  generally  tight  and  close¬ 
ly  spaced  (1  to  3  mm),  foliation  open  cracks  exist  and  range  in  spac¬ 
ing  from  2  to  8  inches. 
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Two  prominent  joint  sets  are  present  at  the  east  abutment  as  follows: 


Set  Strike  Dip  Spacing 

1  N10E  90  2-l/2"-5“ 

2  N80-85E  80-85E  2-l/3,,-8,, 

The  rock  structure  therefore  presents  readily  available  blocks  which 
are  susceptible  to  movement  by  hydraulic  action  and  frost  wedging. 

The  included  Geologic  Map  shows  several  faults  which  are  located  in 
the  vicinity  of  the  dam  site.  Several  1913  State  reports  which  dis¬ 
cuss  construction  of  the  present  dam  indicate  a  fault  is  at  the  dam 
and  essentially  parallel  to  the  longitudinal  axis.  This  fault  was 
reported  to  be  practically  vertical  with  a  trench  eroded  along  that 
zone  to  a  depth  of  30  to  40  feet. 

A  fault  about  two  miles  west  of  the  dam,  known  as  Hoffman's  fault, 
has  a  vertical  displacement  estimated  as  being  from  1,000  to  1,600 
feet.  Another  fault,  situated  about  five  miles  east  of  the  dam,  has 
a  vertical  displacement  of  about  4,900  feet. 

Information  on  some  of  the  larger  earthquakes  recorded  for  the  area 
appears  below.  Many  earthquakes  of  less  intensity  are  known  to  have 
occurred  in  this  region,  according  to  the  New  York  State  Geologic 
Survey,  but  none  are  in  the  immediate  vicinity  of  the  dam. 


Intensity 

Location 

Date 

Modified  Mercalli 

Relative  to  Dam 

1847 

III 

7  mi.  NE 

1855 

IV 

14  mi.  NNE 

1916a 

IV-V 

26  mi.  SW 

1916b 

V 

7  mi.  NE 

1917 

III 

12  mi.  ENE 

1921a 

IV 

7  mi.  NE 

1921b 

IV 

7  mi.  NE 

1931 

VII 

13  mi.  NNE 

1955 

V 

20  mi.  S 

1974 

IV-V 

9  mi.  N 

The  dam  is  located  in  an  area  having  a  Zone  2  Seismic  Probability 
Designation.  However,  the  area  is  considered  to  have  the  potential 
for  a  Zone  3  designation. 

Concerning  the  fault  existing  at  the  dam  site,  if  the  trench  (formed 
by  erosion  along  the  fault)  was  not  properly  filled  or  grouted,  a 
significant  potential  zone  of  weakness  will  exist.  Similarly,  if  the 
joints  and  foliation  plane  openings  were  not  grouted,  the  potential 
for  significant  uplift  is  increased.  It  is  also  possible  that  the 
water  falling  on  the  bedrock  at  the  toe  may  have  accomplished  some 
undermining. 
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The  high  (about  80  feet)  steep  walls  above  the  impoundment  area  are 
considered  subject  to  some  rock  fall  (the  result  of  frost  wedging). 
The  walls  are  not  likely  to  experience  a  rock  slide.  A  moderate  to 
severe  earthquake  would  increase  the  rock  fall  potential  while  move¬ 
ment  along  the  fault  underlying  the  dam  would  weaken  the  dam  founda¬ 
tion  and  increase  its  susceptibility  to  sliding  and  uplift. 

Stability  Evaluation 

Design  drawings  available  for  review  show  a  plan  alignment  and  cross- 
sections  for  the  darn  spillway  sections  but  do  not  include  information 
on  the  properties  of  the  dam  and  foundation  materials.  Some  previ¬ 
ously  performed  stability  computations  are  available  (1913)  for  re¬ 
view  but  it  is  not  certain  that  these  analyses  refer  to  the  as-built 
conditions  for  the  dam's  actual  location.  As  part  of  the  present 
study,  stability  evaluations  have  been  performed  for  the  dam  spillway 
sections.  Actual  properties  of  the  dam's  construction  materials  and 
foundations  were  not  determined  as  part  of  this  study;  where  informa¬ 
tion  on  properties  were  necessary  for  computations  but  lacking,  as¬ 
sumptions  felt  to  be  practical  were  made.  The  stability  computations 
assumed  a  structural  cross-section  based  on  dimensions  indicated  by 
the  plans  included  in  this  report.  It  should  be  considered  that  in 
areas  where  deterioration  has  occurred,  section  dimensions  would  be 
less  than  indicated  by  the  plans,  with  some  adverse  affect  on  the 
structural  strength  expected.  The  analysis  also  assumed  dam  sections 
to  be  monoliths  possessing  necessary  internal  resistance  to  shear  and 
bending  occurring  as  a  result  of  loading. 

The  results  of  the  stability  computations  are  summarized  in  the  table 
following  this  page.  The  stability  analysis  are  presented  in 
Appendix  D. 

The  rock  surface  underlying  the  dam  varies  in  elevation,  a  condition 
which  effects  the  height  of  the  dam's  different  sections.  Cross- 
sections  assumed  for  analysis  are  representative  of  the  higher,  and 
presumably  more  critical,  dam  areas. 

The  analysis  indicates  that  both  the  easterly  and  westerly  dam  sec¬ 
tions  are  stable  against  overturning  and  sliding  effects  under  the 
normal  summer  operations  condition  which  includes  flashboards  in 
place.  Instability,  but  marginally  so,  is  indicated  for  both  dam 
sections  subject  to  forces  possible  under  winter  operating  conditions 
which  include  the  effects  of  ice,  according  to  the  U.S.  Corps  of  En¬ 
gineers  Recommended  Guidelines  for  Safety  Inspection  of  Dams  (i.e., 
where  the  resultant  of  forces  acting  on  the  dam  is  located  outside 
the  middle  third  of  the  base  or  plan  analyzed,  tensile  stress  would 
develop  in  the  dam  section,  a  condition  which  is  structurally  unde¬ 
sirable  because  of  the  very  low  design  tensile  strength  of  concrete.) 


Both  dam  sections  show  satisfactory  stability  for  the  condition  where 
seismic  effects  are  imposed  onto  the  forces  which  occur  from  the 
normal  summer  operating  condition. 
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These  factors  of  safety  indicate  the  ratio  of  moments  resisting  overturning  to  those  moments  causing  "over-" 
turning,  and  the  ratio  of  forces  resisting  sliding  to  those  causing  sliding. 

As  determined  applying  the  friction-shear  method. 

Indicated  in  terms  of  the  dam's  base  dimension,  b,  measured  from  the  toe  of  the  dam. 


03  + 

03  as 

i-  o 

OH-  C\J 


CO 

c= 

cn  3 

© 

c  03 

L. 

u 

»4- 

p 

CO  QJ 

T3 

r-  CO 

a; 

to  O 

s- 

aj-c 

3 

5-  -♦-> 

lO 

03 

to  o 

03 

E 

E 

+-> 

EH- 

4-> 

03 

U 

tO>F“ 

u 

T3  C 

E 

03 

L’ff- 

E 

03 

r-  O 

tv 

4-> 

03  03  CL 

03 

4-> 

03  0) 

T? 

C 

4->  CO  3 

-o 

C 

>  >  +J 

o 

tv 

o 

a>  o'p 

M- 

o 

^  *  + 

<+- 

o 

r—  .Qt- 

O 

- *\J 

o 

fO^r- 

c 

CO 

c 

U  CL  03 

03 

o 

c  TJ  03 

03 

o 

03  T3  3  E 

a; 

•F— 

O  u  C 

03 

•r— 

PC  w 

s_ 

+J 

•i-  03  O 

U 

«♦-> 

<0  03  *>0 

03 

tv 

4->  orvi 

03 

03 

X  c  c 

T3 

“O 

03  o 

C 

c 

T3  -C  O 

C 

C 

f  u-»-  u 

03 

3 

C  CO+J 

03 

3 

P,<OP.O  c 

O 

O  03 

« _ 

o 

•r-  03  *♦-  O 

CL 

<4- 

Up-  03 

Q. 

M- 

X  >  »- 

4-r- 

E  (D'DP 

CO 

CO 

cn  _o 

CO 

CO 

"  ^3| —  03*r- 

f— 

r— 

C^  03 

to  oj  a)  4->  “o 

03 

03  >> 

•r-  O  O 

03 

OJ  >> 

c  L-  3  C 

3 

3r- 

+j  *r- 

3 

3p- 

OPLl  Cl  o 
•-  cos  E  u 

cr 

03 

S’g 

03  a«— 
i_  o  Q- 

S’ 

^g 

4->  CLQ_  O 

0M->  CL 

•r-  3  U  O) 

0) 

a?  03 

Q.  03 

03 

03  03 

T3  C  C 

to 

CO  03 

O  4-> 

CO 

CO  03 

C  4->  O  CO  *r 

03 

03  i- 

03  CO  03 

03 

Ol  L. 

O  CO  03  4_) 

-O 

-Q  03 

i—  4->  CO 

-O 

f  03 

OCT?  03 

03  r—  O  03 

•*-Q3  03  i- 

E  03  03 -Q 

U-  03  CO  CO  0J 

•* 

c  >*- 

s:  cn  oj  03  cl 

03 

-Q 

O  03M-  C 

03 

-Q 

a.  03_Q_Q  o 

' — ' 

■ — - 

Zr-  03  O 

ai  o> 

E  C 

• 

-O 

T3 

O 

#* 

•f— 

-C 

c 

o 

O  CO 

03 

•1“ 

E 

CO 

o  o> 

c 

r-  C 

S- 

03 

M*r- 

03 

c 

03  4-> 

03 

«p“ 

S-  CO 

JC 

T3 

CO 

03  CO 

1 

03 

C  03 

c 

CO 

P>  L- 

o 

03 

JC 

03  CO 

4-> 

M  03 

u 

CO 

03  U 

•1“ 

— 

U  i- 

u 

P 

*“  P 

*♦- 

o3 

03**- 

C 

H- 

♦-  4-> 

«r— 

O 

03  0> 

>> 

CO  U 

CO 

*Q. 

c: 

C-  03 

Q. 

c 

Of 

03 

03 

4-> 

4-> 

CO 

T3 

5-  *0 

03 

c 

o  c 

C 

•r— 

P>  03 

•r* 

u 

P 

T3 

03  • 

c 

03 

4-  C7> 

03 

4-> 

C 

4-> 

03 

03»r- 

03 

U 

CO  C 

T3 

•*— 

03  l- 

“O 

C  3 

CO 

C 

L;  • 


*3* 


For  the  dam  subject  to  the  1/2  PMF  and  PMF  condition,  a  number  of 
different  possible  uplift  effects  were  studied.  At  this  site,  it  is 
considered  that  the  jointing,  foliation  cracks  and  bedding  present  in 
the  foundation  rock  creates  the  possibility  that  uplift  will  act  at 
the  base  of  the  dam.  Accordingly,  the  easterly  section  of  the  dam 
was  analyzed  for  the  condition  where  the  uplift  force  at  a  1/2  PMF 
and  PMF  occurrence  remained  equal  to  the  uplift  possible  under  a  nor¬ 
mal  operations  condition  (this  would  assume  that  the  rock  permea¬ 
bility  and  seepage  was  limited)  and  also  for  the  more  severe  condi¬ 
tion  where  the  uplift  related  to  pressures  resulting  from  the  actual 
upstream  water  level  present  during  the  1/2  PMF  or  PMF.  For  each 
uplift  condition,  the  hydrostatic  pressure  acting  at  the  dam's  up¬ 
stream  edge  was  based  upon  the  appropriate  headwater  elevation,  (the 
"normal  operations"  or  flood  level  elevation),  while  a  zero  tailwater 
elevation  and  hydrostatic  pressure  was  assumed  at  the  dam's  down¬ 
stream  edge.  Uplift  was  assumed  to  vary  linearly  between  a  section's 
upstream  and  downstream  faces,  and  act  upon  100  percent  of  the  dam 
base/section.  For  the  easterly  section,  adequate  stability  is  in¬ 
dicated  with  the  "normal  operations"  uplift  in  effect  but  unsatisfac¬ 
tory  stability  results  where  the  uplift  is  based  upon  the  1/2  PMF  or 
PMF  upstream  level. 

The  westerly  dam  section  exists  with  the  downstream  face  open  between 
buttress  locations.  The  possibilities  that  uplift  could  act  on  a 
base  equal  to  the  dam's  plan  area  or  act  only  on  the  actual  area  in 
contact  with  the  foundation  rock  (open  area  between  buttresses  is  not 
considered  as  part  of  the  base)  were  studied.  For  both  these  cases, 
an  uplift  developed  from  the  normal  operations  condition  was  applied 
to  the  assumed  base  area.  The  resulting  computations  indicate  unsat¬ 
isfactory  stability  against  overturning  for  the  assumption  of  uplift 
acting  upon  a  base  with  dimensions  equal  to  the  dam  plan  area,  and 
unsatisfactory  resistance  to  sliding  (factors  of  safety  less  than 
four)  for  the  assumption  of  uplift  acting  on  only  the  foundation  con¬ 
tact  area.  Lesser  factors  of  safety  (less  stability)  than  shown  in 
the  tabulated  summary  would  apply  to  the  more  severe  condition  where 
uplift  pressures  are  based  upon  actual  upstream  flood  water  eleva¬ 
tions.  When  evaluating  the  1/2  PMF  and  PMF  cases,  the  analysis  as¬ 
sumed  that  lateral  and  vertical  pressures  acting  against  the  back 
face  of  the  dam  related  to  the  upstream  flood  level,  with  no  water 
pressures  acting  against  the  dam's  downstream  side. 

The  discussed  analysis  applies  to  a  dam  in  structurally  good  condi¬ 
tion.  The  field  observations  indicate  some  materials  attrition,  in¬ 
cluding  surface  deterioration,  is  occurring.  Although  this  analysis 
indicates  generally  satisfactory  stability  under  normal  operating 
conditions,  there  is  a  lack  of  information  regarding  the  condition  of 
many  of  the  structural  elements  of  the  facility  and  the  uplift  forces 
acting  on  the  base.  Therefore,  further  investigations  are  recomm¬ 
ended.  Evaluation  of  existing  structural  conditions  should  be  based 
upon  inspection  of  the  dam  sections  and  abutment  structures  with  the 
reservoir  drawn  down.  Evaluation  of  the  structure  should  include  the 
dam's  interior  to  determine  the  condition  of  the  underside  of  the 
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upstream  face,  the  buttresses  and  the  base.  Because  of  the  influence 
on  the  dam's  stability  under  flood  conditions,  means  to  evaluate  the 
presence  and  magnitude  of  uplift  acting  on  the  base  should  be  under¬ 
taken.  This  study  should  also  investigate  and  evaluate  the  structur¬ 
al  condition  of  the  rock  underlying  the  dam  and  immediately  down¬ 
stream  for  determining  the  resistance  to  displacement.  Dam  stability 
studies  based  on  actually  existing  conditions  should  be  performed  and 
if  necessary,  recommendations  to  improve  the  stability  should  be 
developed.  Meanwhile,  maintenance  and  repair  should  be  provided  for 
deteriorated  areas  to  ensure  that  the  presently  existing  stability  is 
retained. 


SECTION  7  -  ASSESSMENT /REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety 

The  Phase  I  inspection  of  the  Palmer  Falls  Dam  on  the  Hudson  River 
did  not  indicate  conditions  which  constitute  an  immediate  hazard  to 
human  life  or  property. 

The  hydrologic/hydraulic  analysis  establishes  the  spillway  capacity 
as  23%  of  the  Probable  Maximum  Flood  (PMF).  The  dam  will  be  over¬ 
topped  by  20.6  feet  and  8.1  feet  by  the  PMF  and  1/2  PMF  respectively. 
However,  in  the  opinion  of  the  inspection  team,  failure  of  the  dam 
during  the  1/2  PMF  would  not  significantly  increase  the  downstream 
hazard  from  that  which  would  occur  just  prior  to  dam  failure.  There¬ 
fore,  the  spillway  is  inadequate  according  to  the  Corps  of  Engineers 
screening  criteria. 

The  following  specific  safety  assessments  are  based  on  the  phase  I 
visual  examination  and  analysis  of  hydrology  and  hydraulics  and 
structural  stability: 

1.  The  structural  stability  indicates  unsatisfactory  stability 
against  overturning  according  to  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams  for  cases  of  the  dam  subject  to  forces 
possible  during  winter  operation  (including  ice  loading),  the 
1/2  PMF  and  the  PMF  conditions.  Under  each  of  these  conditions 
the  resultant  of  the  forces  acting  on  the  dam  is  located  outside 
the  middle  third  of  the  base  indicating  that  tensile  stresses 
would  develop  in  the  dam  section. 

2.  The  visual  inspection  revealed  minor  deterioration  of  horizontal 
joints  in  the  spillway  when  viewed  through  the  water  cresting 
the  spillway. 

3.  The  walkway  through  the  dam  is  unsafe,  thereby  prohibiting  in¬ 
spection  of  the  interior. 

4.  Leakage  reputedly  takes  place  through  the  concrete  into  the  core 
of  the  dams. 

b.  Adequacy  of  Information 

The  information  available  is  adequate  for  this  Phase  1  inspection 
report. 

c.  Urgency 


During  the  inspections  of  the  Palmer  Falls  Dam,  water  cresting  the 
flashboards  obscured  the  surface  of  the  concrete  spillway  from  view. 
The  unsafe  condition  of  the  walkway  through  the  center  of  the  dam 


prevented  an  inspection  of  the  interior  of  the  structure.  Structural 
defects  may  exist  that  were  undetected  during  the  inspection.  There¬ 
fore,  the  investigations  recommended  below  should  be  undertaken  with¬ 
in  6  months  and  remedial  work  should  be  completed  within  two  years. 

d.  Need  for  Additional  Investigation 

Additional  investigations  should  be  undertaken  to  fully  evaluate  the 
structural  condition  of  the  dam.  These  investigations  should  consist 
of  a  physical  examination  of  the  structure  with  the  impoundment  drawn 
down  so  as  to  provide  a  view  of  the  spillway  concrete  and  a  detailed 
inspection  of  the  interior  of  the  dam  to  determine  the  structural 
condition  of  the  concrete  and  the  extent  of  any  leakage  through 
construction  joints.  The  walkway  through  the  interior  of  the  dam 
should  be  repaired  to  allow  the  inspection  of  the  interior  of  the 
dam.  Investigations  should  also  be  undertaken  to  evaluate  the  pre¬ 
sence  and  magnitude  of  uplift  forces  acting  on  the  dam.  This  study 
should  also  include  the  investigation  and  evaluation  of  the  structur¬ 
al  condition  of  the  rock  underlying  the  dam  and  immediately  down¬ 
stream.  Dam  stability  studies  based  on  actual  existing  conditions 
should  then  be  performed.  If  necessary,  recommendations  to  improve 
the  stability  should  be  developed.  Meanwhile,  maintenance  and  repair 
should  be  provided  for  deteriorated  areas  to  ensure  that  the  present 
existing  stability  is  retained. 

7.2  RECOMMENDED  MEASURES 

The  following  steps  should  be  undertaken: 

1.  The  walkway  through  the  interior  of  the  dam  should  be  repaired  within 
one  year. 

2.  Complete  the  aforementioned  structural  inspections  and  structural 
stability  investigations. 

3.  Undertake  any  repairs  necessary  as  indicated  by  the  detailed  struc¬ 
tural  evaluations  and  stability  computations. 

4.  A  formalized  inspection  system  should  be  initiated  to  develop  data  on 
conditions  and  maintenance  operations  at  the  facility. 

5.  A  flood  warning  and  emergency  evacuation  plan  should  be  implemented 
to  alert  the  public  in  the  event  conditions  occur  which  could  result 
in  failure  of  the  dam. 
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appendix  a 

FIELD  INSPECTION  REPORT 


FOUNDATION  ,  I  Dam  sited  on  gneiss.  Bedrock  is  very 

durable  as  evidenced  by  sharp  edged 
geometry  of  rock  just  beyond  toe. 


CONSTRUCTION  JOINTS  Location  of  horizontal  joints  observed 

through  water  flowing  over  spillway 
indicating  some  deterioration  at  joint 


GATED  SPILLWAY 


EQUIPMENT 


OUTLET  WORKS 


Impoundment  can  be  drawn  down  tv 
gut  gates  outlettlng  from  upper 
forebay. 


SHEET 


RESERVOIR 


SHEET  11 


BORROW  SOURCES  None  applicable 


SHEET  15 


CHECK  LIST 

HYDROLOGIC  6  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Upper  Hudson,  2757  sq.  ml. _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  358  ac.-ft.  @  elev.  5209 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  561  ac.-ft.  @  elev.  531.7 

ELEVATION  MAXIMUM  DESIGN  POOL:  16  ft.  above  crest  of  spillway _ 

ELEVATION  TOP  DAM:  531.7 


CREST: 

a. 

Elevation 

517.17  (spillway),  520.92  (Flashboards' 

b. 

Type 

Ambursen 

c. 

Width 

Ogee  Shane 

d. 

Length 

346  ft. 

e. 

Location  Spillover  nearly  entire  length  of  dam 

f. 

Number  and  Type  of  Gates  Nr.n» 

OUTLET  WORKS: 

a. 

Type  Gut 

gates  in  upper  forebay 

b. 

Location  flight  abutment 

c. 

Entrance  Inverts  ghown  on  plans 

d. 

Exit  Inverts  Not  shown  on  plans 

e. 

Emergency  Dra indown  Facilities  Rat  cates 

HYDROMETEOROLOGICAL  GAGES: 

a. 

Type  None 

b. 

Location  - 

~ 

c. 

Records 

— 

MAXIMUM  NON-DAMAGING 

DISCHARGE:  Unknown 

APPENDIX  B 

PREVIOUS  INSPECTION  REPORTS/RELEVANT  CORRESPONDENCE 
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Conservation  Commission 
Albany 


Ua> I 

July  23,  1913.  \) 


Mi\  H.  W.  Sherman,  Chief  Engineer, 


Conservation  Commission, 
Albany,  IT.  Y. 


Dear  Sir:- 


In  accordance  with  your  verbal  instructions  of  the 
16th  inst.,  I  visited  Palmer  Falls  on  July  19th  and  made  an 
inspection  of  the  dam  now  under  construction  by  the  Inter¬ 
national  Paper  Co. 

Forms  were  being  built  for  piers  IT03.  3,  4,  5,  6 
and  7  ( as  shown  on  plans  submitted,  and  it  was  the  intention 
of  the  Company  to  complete  the  concreting  of  these  piers  during 
the  present  week.  Foundation  trenches  for  piers  3  and  4  have 
been  excavated  from  five  to  eight  feet  below  the  natural  sur¬ 
face  of  the  rock,  and  pairs  of  two  inch  round  iron  dowels  ex¬ 
tending  five  feet  into  the  rock  and  from  two  to  five  feet  into 
the  masonry  have  been  set,  three  feet  center  to  center,  the 
whole  length  of  the  piers.  Shallowcrtrenches  set  with  dowels 
have  been  excavated  for  piers  5  and  6.  In  pier  #7  (at  the 
angle  in  the  dan)  about  30  dowels  have  been  set,  but  no  trench 

has  been  excavated.  At  this  point  the  bedding  plane  of  the  rock 

ledge  dips  dowiutreum  about  10  degrees.  From  pier  f7  to  the 
west  end  of  the  dam  pi  era  3  to  18)(  no  trenches  have  been  ex¬ 
cavated,  and  only  a  single  row  of  dowels,  throe  feet  center  to 

tV/W/fM  aft  rvntntu  ninth f ms  to  th+  (bnotrmtimt  ^wwiwww. 
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center,  is  being  set  in  each  pier. 

Kt.  Kellogg,  engineer  for  the  International  Paper 
Company,  to  whom  I  was  referred,  was  informed  that  they  would 
be  expected  to  conform  to  the  "typical  section"  shown  on  their 
plans. 

Attached  hereto  are  six  kodak  pictures  showing  con¬ 
ditions  on  July  19th. 


Respectfully  yours, 


ESC/ F 


Assistant  Civil  Engineer. 
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REPORT  ON 


PROPOSED  CONCRETE  DAM, 


HUDSON  RIVER  AT  PALMER  FALLS,  N.Y. 


H.  oe  ■.  PARSONS, 
It  WILLIAM  STREET, 


N.  yj 


H.  DC  B.  PA  RSONS 

CONSULTING  ENGINEER 
22  WILLIAM  STREET.  NEW  YORK 

- - -  *  .  .  wr.-.%  I  U5»u^ 

report  01;  propo^kd  concrete  dam. 

KUDSOK  RIVER  AT  PALMER  PALLS.  N.  Y. 


19th  May,  1913. 


International  Paper  Company, 
70  Broad  Street, 
Yew  York. 

Gentlemen 


Complying  with  the  request  of  your  President, 
Mr.  Philip  T.  Dodge,  and  with  mo  re  detailed  instructions  from 
you r  Chief  Engineer,  Vr.  A.  H.  White,  I  beg  leave  to  submit  my 
opinion  on  a  concrete  buttress  dam  which  you  propose  to  erect 
at  Palmer's  Palls,  y.y. 

I  have  made  studies  and  calculations  for  the 
proposed' dam  and  have  visited  the  site  at  Palmer's  Palls,  on 
30th  April,  in  company  with  Mr,  white. 

The  specific  questions  which  were  asked  and  ray 
replies  thereto  are  as  belcw:- 


1. _ TTqw  to  make  temporary  rep  a  lrs  ? 

A  section  of  the  present  wooden  crib  dam  was  washed 


out  during  t'-'e  March  flood,  and  lack  of  water  in  the  head  race 
has  resulted  in  closing  the  mill  down,  except  for  such  power  as 
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could  'be  obtained  from  foe  neighborhood  by  electric  . .  . 

»  *•»’,»  .  ;  • 

It  Is  evident  that  foe  old  dam  must  be  oermunently  r„.  .. 

•  « »  , 

new  dam  constructed.  In  the  cost  of  either  alternut;T*  ..,t 
from  hnving  the  mill  closed  must  be  considered. 

In  order  to  permanently  repair  the  br»4-«  i.  . 
present  dam  it  would  be  necessary  to  divert  the  wat*-  fros  •  • 
during  the  whole  process  of  reconstruction. 

The  present  dam  could  be  temporarily  rerit *■•»  *- 
the  water  turned  into  the  head  race  leaving  the.  bed  cf  *•<,„ 
dry  below  the  present  dam,  for  the  construction  of  a  new  <*-*. 
other  words  the  present  dam  could  be  used  as  a  coffer  daw  *•»  • 
new  dam  and  the  mill  could  be  kept  running  during  the  time  «'  . 
structlng  the  new  dam. 

After  carefully  studying  the  proposition,  \ 
that  this  latter  arrangement  would  be  the  better  f-**  year  “f •  > 
and  I  have  no  objections  to, --but  cn  the  contrary  -  ■ 

plan  for  diverting  the  water  as  arranged  by  Vr.  White. 

This  plan  consists  of  building  a  tempo’-!’':-  ” 
crib  dam  with  openings,  below  the  upper  portion  of  f‘.e  T-’’  ' 

Then,  make  a  breach  in  the  present  dam,  so  that  the  Wats’-  ' 
through  the  openings  cf  the  temporary  construction.  Then,  < 
the  portion  washed  rut,  by  the  flood.  Then,  close  the  cfe'. •' 
the  temporary  construction,  thus  permitting  the  river  to  r»‘* 
the  head  race  of  the  mill,  which  would  take  all  the  flow 
summer  months. 
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Will  foe  new  dam  p a ssjis  much  J^ater_as  the  old  d am_J 
As  judged  by  the  gauging  of  the  river  over  t'-'e  crest  of 
the  Spiers  ^alls  dam  during  the  hi^h  water  period  Of  the  Yarch 
flood,  the  discharge  ef  the  river  was  about  p9,000  to  90,000  cubic 
feet  per  second. 

WATER  PASSED  °Y  PRESENT  DAY.  The  length  of  crest  of  the 
present  dam,  according  to  surveys  handed  me  by  Vr.  White,  is  663.5 
feet  at  an  average  elevation  of  100.33  feet. 

The  present,  dam  has  532  feet,  which  is  practically 
parallel  to  the  flow  of  the  river. 

Length  of  portion  of  dam  nearly  perpen¬ 
dicular  to  stream.  131.5  feet. 

Length  of  dam  parallel  to  stream  532  ft. 

Taking  0.8  of  this  portion  as 

equivalent  to  a  dam  perpendicular 

to  the  stream.  425.6  " 

Equivalent  dam,  perpendicular  to  stream  557.1  " 

Owing  to  the  peculiar  shape  of  the  crest  of  the  present 
dam,  the  coefficient  of  discharge  is  probably  not  treater  than 
3.33.  With  this  coefficient  it  would  require  a  depth  of  water  on 
the  crest  of  13.4  feet  in  order  to  pass  89,000  cubic  feet  per  second 

WATER  "PASSED  PY  PROPOSER  DAY.  The  elevation  of  the  crest  of 
the  proposed  dam  Is  at  97.50,  cr  2.83  feet  lower  t^an  the  crest  of 
the  present  dam. 

The  total  length  ef  the  proposed  dam  is  given  on  the 
surveys  furnished  me  by.  Vr.  White  as  376  feet. 


r! 
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By  suitably  designing  tbs  crest  In  accordance  with 
the  Cornell  experiments,  it  would  he  safe  tc  assume  that  the 
coefficient  would  have  a  value  of  at  least  4.  If  this  value  for 
the  coefficient  were  used  in  the  formula,  the  depth  of  water  over 
the  crest  would  he  15.4  feet  in  order  tc  discharge  89,000  cubic 
feet  per  secrnd". 

Therefore, 

The  elevation  of  the  water  in  the  pend  would  he, 

Above  present  dam  100.33 +-  13.4  —  113.74  ft. 

Above  new  dam  97.50  4-  15.4  =.  112.90  ft. 

In  ether  words,  the  river  cculd  be  backed  up  by  the 
new  dam  to  a  height  of  over  16  feet  above  its  crest,  without  affecting 
the  water  rights  at  the  Curtis  dam  any  mors  than  they  would  be 
affected  by  the  present  dam. 

At  time  of  severe  flood,  ater  could  be  passed  into 
the  lower  level  cf  the  mill,  and  allowed  tc  spill  over  its  overfall 
section.  Water  so  passed  would  be  in  addition  to  that  discharged  ever 
the  crest. 

All  my  calculations  have  been  based  on  a  height  of 
water  of  15  feet  above  the  crest,  at  which  elevaticn  the  new  dam  will 
pass  a 8  much  cr  more  water  as  the  present  dam. 

3.  ?Jhat  is  the  strength  of  the  n reposed  buttress  dam . 

Curing  my  visit  tc  Balmer's  Falls  I  carefully  inspected 
the  rock  formation,  as  the  stability  ef  the  new  structure  depends 
on  its  reck  foundation  and  the  power  cf  the  rock  to  resist  the 
abrasive  action  e4*  the  water.  Thi3  abrasive  acticn  will  be  very 
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s evere,  owing  to  the  oreat  depth  cf  water  which  -ill  pass  the  crest  j 

at  times  of  flood  and  the  height  cf  the  fall  which  has  a  maximum  of  ' 

| 

about  3b. 5  feet.  I 

! 

The  rock  appears  tc  be  a  gneiss,  as  found  throughout 

\ 

the  Adirondack  regions.  It  is  very  hard  and  compact,  although  j 

somewhat  easily  broken  owing  tc  its  planes  of  cleavage.  j 

The  reck  lies  in  layers  or  strata,  on  a  slight  dip 
tc  the  westward.  These  layers  are  of  variable  thickness.  The  rock 
is  cut  by  a  dcuble  system  of  vertical  seams,  oblique  to  one  another. 

The  rock  near  the  surface  on  the  high  banks  at  the 
gorge  is  much  softer  than  the  rock  feund  in  the  bed  of  the  river. 
Tfhere  the  water  has  poured  over  the  present  dam  for  some  thirty 
years,  the  edges  cf  the  rock  at  the  various  seams  are  net  badly  worn! 
but  in  many  cases  are  svarp  and  angular.  The  same  is  also  true  for 
other  edi*es  cf  the  rock  exposed  to  the  full  **low  of  the  s+ream,  whic»! 
is  very  *-apid  at  this  point. 

Calmer  Tails  is  a  natural  fall  or  rapids,  and  the 
rock  has  withstood  the  abrasive  action  for  many  venerations  without 
showing  material  wear  after  the  softer  surface  reck  had  been  cut 
away.  j 

I  am  led  to  believe  that  the  reck  is  amply  strong  for 
the  foundation  of  the  new  dam,  and  owing  to  the  vertical  seams  and 
joints  which  might  be  difficult  to  make  tight,  I  favor  the  project, 
as  proposed  by  ”r .  ""hits,  cf  construe  ting  a  dam  on  the  buttress 
principle.  This  type  of  dam  has  two  advantages  'or  a  dam  at  Palmer 
Palls;  Pirst:-  the  weight  cf  the  water  on  the  dam  helps  to  increass 
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1 1 3  stability,  and  Second:-  if  a  leak  should  occur  in  the  rock 
beneath  the  dan,  there  would  be  nc  tendency  for  uplift  cr  overturning. 

In  order  that  tve  proposed  dan  shall  have  a  reasonably 
lem*  spillway,  it  seems  necessary  to  oive  it  the  angular  as 

proposed  by  Vr.  ’'hite.  I  do  not  like  thi3  form,  on  account  cf  the 
re-entrant  angle  where  the  two  portions  meet  at  midstream.  I  have 
•■’•iven  a  <*reat  deal  of  study  to  try  and  avoid  this  apparent  defect, 
but  have  ne+  succeeded  in  securing  a  better  general  plan  than  that 
preposed,  so  long  as  the  dam  must  be  placed  below  the  present  dam. 

I  have  made  a  number  of  calculations,  which  can  be 
consolidated  into  three  projects*. 

Project  A.  Buttresses  5  feet  wide,  spans  14  feet. 

Project  B.  Buttresses  5  feet  wide,  spans  15  feet. 

Project  G.  Buttresses  4  feet  wide,  spans  15  feet. 

The  cbject  of  using  a  span  cf  15  feet  was  suggested 
by  lrr.  Vhite  in  order  that  the  centers  made  for  the  dam  at  Cadyville 
could  be  used  at  Palmer  "Palls.  In  this  I  concur,  as  it  would  reduce 
the  cost  without  impairing  the  st’-enoth  of  the  dam. 

I  favor  "Project  C  and  append  to  this  report  a  desi«rn 
of  the  cross-secticn  cf  the  dam  as  proposed,  and  also  a  set  of  calcu¬ 
lations  shewing  the  stability,  masonry  pressures,  water  nressures,eto. 


- - -4  —  V-/ 
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r^rrFRAL  PE" ARKS. 

Buttresses  4  feet  wide  would  be  amply  strong  and 
would  permit  a  certain  amount  cf  loss  through  abrasion  without 
endangering  the  strength  cf  the  dam. 

I  would  recommend,  however,  that  prevision  be  made 
to  protect  the  down-3+ream  face  cf  the  dam  on  the  portion  from  the 
re-entrant  angle  t^  the  opposite  bank  from  the  mill,  as  owing  to  the 
rock  formation  the  discharre  water  will  have  a  tendency  to  flow 
somewhat  parallel  to  the  crest  of  the  dam,  especially  at  that  portioi 
near  the  bank. 


Great  care  should  be  made  at  the  re-entrant  angle  and 
at  beth  ehds  of  the  dam,  in  order  to  secure  sufficiently  strong 
abutments  to  resist  the  horizontal  pressures  which  will  be  trans¬ 
mitted. 

I  recommend  having  openings  in  the  buttresses  sc  as 
tc  aerate  the  spaces  between  and  prevent  the  formation  of  a  partial 
vacuum  which  would  only  add  to  the  pressures. 

I  am  in  accord  "ith  the  effort  beln**  made  to  widen 
the  head  race,  as  this  will  economize  head  of  water,  valuable  at  dry 
seasons. 

If  a  water  pressure  should  exist  beneath  the  heel  or 
upstream  toe  of  the  dam,  the  effect  would  be  to  change  the  point 
where  the  resultant  cuts  the  base  to  a  point  further  down  stream. 
Tven  if  "naximum  uplift  pressures  are  considered  beneath  the  heel, 
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the  resultant  will  still  pass  well  within  the  middle  third  of  the 
dam.  Owing  to  the  character  of  the  rock  it  is  not  possible,  in  my 
opinion,  fen  a  complete  uplift  pressure  to  exist. 


Yours  respectfully,  ^ 

J'/a, 
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August  12th,  1913. 


Mr.  R.  r.  Sherman,  Chief  Engineer, 

Conservation  Commission. 

Dear  Sir:  - 

In  accordance  with  your  request,  I  submit  the  following 
report  on  the  new  dan  under  construction  by  the  International  ^aper 
Company  at  Palmer  Falls :- 

Thi3  dam  is  being  built  to  replace  an  old  crib  dam  which 
was  partially  destroyed  during  the  flood  of  March,  1913.  As  the 
paper  mill  i3  dependent  almost  entirely  on  water  pov/er,  the  Company 
decided  to  temporarily  repair  the  crib  dam,  and  to  build  a  new 
masonry  dam  a  short  distance  downstream,  at  the  crest  of  the  falls. 

In  this  way  the  crib  dam  could  be  used  as  a  coffer  dam,  and  the  op¬ 
eration  of  the  mill  would  not  be  interfered  with  during  construction. 
The  ne? i  dam  is  of  the  multiple  arch  type,  built  of  concrete  without 
reinforcement.  It  is  V-shaped  in  plan  and  follows  approximately  the 
crest  of  falls. 

The  rock  at  this  point  is  a  granitic  gneiss,  hard  and  com¬ 
pact,  but  deeply  cracked  and  fissured.  The  plane  of  chief  fracture 
dips  northerly  from  10°  to  15#,  and  a  double  system  of  crooo  frac¬ 
tures  cuts  the  surface  into  blocks  and  plates  of  varying  area  and 
thiokness.  Light  charges  of  dynamite  exploded  in  shallow  holes 
shattered  this  rock  quite  badly,  and  showed  the  existence  of  old 
cracks  extending  several  feat  into  the  apparently  firm  ledge.  Im¬ 
mediately  back  of  the  heel  of  the  proposed  dam,  a  pocket  or  trench, 


from  10  to  30  feet  deep  has  been  eroded  along  the  line  of  a  fault, 
nearly  the  whole  length  of  the  dan. 

The  stability  of  the  proposed  dam  has  been  investigated, 
assuming  a  maximum  surcharge  of  18  feet  on  the  crest.  Following  are 
the  resulting  stresses 

Compression  in  deck  masonry  at  center  line 

of  arch  near  base  of  dam  -  about  40#  per  sq.in. 

Maximum  compression  in  pier  at  toe  141"  "  *  " 

«  «  »  "  «  heel  58"  "  "  « 

"  shear  in  pier  near  base  54"  "  "  " 

Factor  of  safety  against  overturning  2-£  ' 

All  these  are  well  within  the  limits  of  good  practice. 

As  to  stability  against  sliding,  however,  the  dam  seems  especially 
weak,  the  weakest  point  being  pier  #7>at  the  angle  near  the  center 
of  the  dam.  The  rock  surface  at  this  point  i3  smooth  and  waterworn, 
and  has  an  average  slope,  downstream,  of  about  18  degrees.  The 
forces  acting  on  this  pier  have  been  calculated  and  the  coefficient 
of  friction  between  the  masonry  and  rock  surfaces  is  found  to  be 
0,57.  (See  attached  3heet,  Acc.  C-355) .  This  is  much  too  high  for 
safety.  The  only  precaution  taken  against  sliding  at  this  point  is 
the  placing  of  avout  30  or  40  two  inch  iron  rods  set  vertical  and  ex¬ 
tending  about  five  feet  into  the  rock  and  from  two  to  four  feet  into 
the  masonry.  These  rods  are  probably  of  little  value  for  this  pur¬ 
pose. 

Another  element  of  danger  is  the  possibility  of  the  occur¬ 
rence  of  a  craok  along  the  bedding  plane  of  the  rook  at  some  distance 
below  the  base  of  the  dam  and  extending  from  the  trench  back  of  the 
*vr  entirely  through  to  the  face  of  the  falls.  At  the  er.d 

.i  '.r,3  Jan  this  distance  r/ould  not  be  over  70  or  75  feet.  Assuming 


-  3 


water  pressure  in  such  a  joint  equal  to  full  statio  head  at  the  baok, 
decreasing  uniformly  to  aero  at  the  face,  and  acting  over  two-thirds 
the  area,  the  coefficient  of  friction  along  this  joint  is  found  to 
he  0*69,  as  shown  on  attached  sheet,  Acc.  No.  C-356. 

As  no  apron  has  been  provided  on  thi3  dam  to  divert  the 
overfalling  water  away  from  the  structure,  there  will  "be  great  danger 
of  erosion  at  the  bases  of  the  piers.  It  would  seem  that  some  pro¬ 
vision  should  be  made  to  prevent  this  action. 

I  have  inspected  the  site  of  this  dam  on  three  occasions. 
The  first  time,  on  July  19,  1913,  I  carried  a  letter  of  introduction 
addressed  to  "The  International  Paper  Company,"  and  on  arriving  at 
their  office  at  Palmer  Palls  asked  for  the  chief  engineer.  I  was 
introduced  to  Mr.  Kellogg,  to  whom  I  presented  my  letter  of  intro¬ 
duction,  and  stated  the  purpose  of  my  visit.  Mr.  Kellogg  introduced 
me  to  Mr.  Ashworth,  superintendent  for  the  contractor  building  the 
dam,  who  showed  me  over  a  part  of  the  work  and  then  introduced  me  to 
Mr.  Connor,  (I  believe  that  was  his  name),  an  inspector  for  ths  Com¬ 
pany,  who  acoompanied  me  during  the  rest  of  my  stay  on  the  work.  At 
this  time,  forms  had  been  built  for  piers  Nos*  3,  4,  5,  and  6,  and 
work  had  been  started  on  the  forms  for  pier  No.  7  (at  the  angle  in 
the  dam).  No  concrete  had  been  placed  in  any  of  the  piers  at  this 
time.  Trenches  five  to  eight  feet  deep  had  been  excavated  for  piers 
Nos.  3  and  4,  and  somewhat  shallower  trenches  for  piers  Nos,  5  and 
6,  but  no  excavation  had  been  made  for  pier  No.  7,  and  Mr.  Connor 
stated  that  none  was  intended  for  this  pier  or  for  those  to  the  west. 
Returning  to  the  Company’3  office,  I  saw  Mr.  Kellogg  and  informed  him 
that  they  would  be  expected  to  conform  to  the  "typical  section"  shown 
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visit  r..n  on  July  30,  1013,  in  company  r/lth  Division  ITnylnoer  Perkins. 
At  this  tire  the  concreting  of  piaro  lloo.  3,  4,  5  and  6  had  boon  con- 
plot  c,d,  f.nd  about  oiyht  font  of  conorotc  had  boon  pi  ;aod  in  pier  fo. 

7,  On  Avyunt  fl,  I  ,.c;..in  visited  the  dan  in  o onpany  7ith  Division  Pn- 
^inoor  Perkins  ,  nd  Aaniotant  Pn^ir-ncrc  Cuter  and  Current.  llo  conoroto 
)'  '  V '.‘an  *  x  ir  7  •••r-n  J'-"1  *•  30,  ••  :*t  r.  •  •:  •  -  ; 

hud  boon -ror:ov''d.  Throe  or  four  piers  to  the  -east  of  thin  one  hud 
boon  err-'.l.etod,  r.J  forro  h  i  b^or  built  for  tore  others  r.*' •  r  the 
reriterly  end  of  the  dun.  Do  -10 rk  v/an  in  progress  cn  Au-unt  P. 

Attachod  hereto  arc  photo~r apho  nhov/iny  conditinno  on  July 
19  and  Au~ur-,t  8. 


FRC/^I. 


P.onpootfully  nubnitted. 


Assistant  Civil  L'n-’inoer. 


* 


x.  .  _X>.  -  -  - 

jo  situated  <'  n  the  «*re  •  of  nn  nbrvj  t  f^H" 

M  .  roxin>tely  20  foot  hirh,  r ivinc  u  total  full  of  CO  ft.  fron 
i  ;  cr  ”f  the  About  AO  ft.  u'.ove  tht*  «■<  •  i»  '>•  r©v 

40  ft.  long  find  30  ft.  deep  at  its  deepest  point;  f'ith  1A  ft. 
of  vat er  on  thb  croet  of  the  daia  It  would  rive  r.  total  head  of 


HO-  feet,  tondtnr  to  uplift  the  foundation. 

Vue  foundation  ol  the  dan,  which  is  n  reunite  yneiaa, 
ia  distinctly  Ht ratified  end  hr.:s  n  dip  down -stream  estimated  nt 


and  horizontally,  the  vertical  crack.?  a  el  nr  the  wider. 


It 


re:-  O!’ 


be  c  on  at  rue  ted ,  t.ie  v  tor  with  it-;  clour  fall  of  CO  ft.  to  11 A  ft. 
would  under,  ine  the  fissured  rock  at  to*  \v  no  of  the  dan,  there¬ 
by  endunperJ up  the  structure  Mnd  nc.kinn  its  eventual  failure 


alsioe-t  certain. 


Tile  ponha.-e  created  by  this  dan  would  bo  email,  and 
should  the  dam  fail  but  1  ifctlo  dumpo  would  probably  result  to 
the  property  below.  It  would  rot,  however,  seen  advisable  for 
the  Conserve.  tior>  fo/oti  raicn  to  rive  it  a  s»,  .provul  of  the  plans  of 
n  dun  /hioh  aeons  liable  to  fn.il,  oven  thouph  the  result, ip.p  darj- 
nre  roipht  be  slight. 

In  tho  writer’  s  opinion,  the  b  -.it  v/i\y  to  build  n  dan  nt 
this  point  would  be  to  construct  a  concietc  <to:.i  between  the 
points  where  the  new  dun  In  be  A  nr  built,  r.rohir.y  the  dun  up¬ 
stream.  A  low  secondary  dam  oould  bo  built  a  short  t’.lstHnoe 
below,  creatine  a  \  eol  -diirh  •*  ect  r  •-?  «•  corhfcn  fa'* 

-*  .  0  #  i oo >i  4  lusij  0  imii  r#  .  1  »  n  *»*.♦* 


V '  j [ *  hl'/Vt  L  ;»  .  ..  :•  •  ■  < "  ;  1  i  '  ~  '  «V  '  " 

could  be  wide  3afa  by  the  construe*,! on  of  an  apron,  but  probobly 
»» t  n  prohibitive  cost. 

Veep  00 tf  ul  ly  '3’j  bvii  tt  cci , 

( ni4"nccl)  rdi.'nrcl  II.  far font. 


August  13,  1913 


Report  on  Propoaed  Dam  of  the  Inter¬ 
national  Paper  C  >.  at  P'rlTior*  s  Palis. 

Mr.  R.  V/#  Shermn,  Chief  Engineer, 

Conservation  Commission, 

Dear  Sir:- 

In  accordance  with  your  verbal  directions  I  have 
examined  the  plans  for  the  proposed  dam  of  the  International 
Paper  Coin;.  . ny  p* t  Pallor's  JYill o  in  the  Village  of  Corinth, 
Saratoga  County,  and  on  August  8th  I  inspected  the  site  of 
the  proposed  dam  in  company  with  Division  Engineer  Perkins 
and  Assistant  Engineers  Sargent  and  Cullings. 

The  material  on  which  the  proposed  dam  is  to  be 
founded  appears  to  be  a  hard  gneiss.  This  rook  is  broken 

by  cleavage  and  bedding  planes  into  very  distinct  rectangular 
blocks  of  no  great  size  and  these  planes  of  division  appear 
to  be  continuous  for  long  distances.  The  bedding  planes  are 
at  an  angle  from  10  to  15  degrees  with  the  horizontal,  dipping 
down  in  the  direction  of  the  flow  of  the  stream,  A  short  dis¬ 
tance  back  from  the  face  of  the  falls  there  is  a  fault  plane, 
practically  vertical,  which  has  been  eroded  to  a  depth  of  30 
to  40  feet  and  which  is  probably  open  to  the  entranoe  of  water 
for  a  greater  depth.  The  surface  of  the  rook  is  not  deeply 
water-worn,  indicating  erosion  block  by  block  rather  than  by 
eurfaoe  abruclon  of  the  rock  mass.  The  natural  fall  at  this 
point  is  between  37  and  60  feet. 


Th*J  uro po aed  daui  ia  to  be  loof-tod  practically  on  the 
of  tho  existing  fa.i  1.  In  plan  it  is  to  be  L  shaped  with 
-.a  a  i  *le  pointing  down  stream,  the  shorter  leg  of  the  L  cross" 
ing  the  line  of  the  above  mentioned  fault  at  approximately  right 
ingles.  The  long  side  of  the  dam  is  to  bo  plaoed  upon  the  mass 
9 <■  rook  lying  between  tho  fault  plane  and  the  face  of  the  fall, 
%hiob  mass  is  structurally  separated  from  the  main  rock  body  by 
the  fault.  The  proposed  dam  is  to  be  44  feet  high  at  the  highest 
joint.  Thd  maximum  flood  anticipated  will  give  a  depth  of  18 
feet  upon  the  spillway  crest. 

The  proposed  type  of  dam  has  a  deck  inclined  at  an  angle 
af  45  degrees.  This  is  formed  of  plain  concrete  arches  turned 
:* tween  buttresses  placed  normal  to  tho  axis  of  the  dm;  buttresses 
*re  triangular  in  side  elevation.  The  crest  is  curved  vertically 
*ith  a  wide  radius.  Details  of  the  design  of  the  dam  proper  hare 
not  been  Investigated  by  me,  but  consideration  has  been  given  to 
possibility  of  sliding  of  the  daia  on  its  foundation,  the  slid¬ 
ing  of  tho  foundation  itself  and  to  the  effect  of  erosion  of  tho 
r°ck  surface  below  the  dam. 

Tho  dam,  us  shown  by  the  plans  and  as  partially  constructed 
fe*te  upon  a  rock  surface  which  slopes  down  in  the  direction  of  the 
••tor  thrust.  Gome  of  tho  masonry  has  been  laid  upon  undisturbed 
•ater-worn  rook  aurfuoe,  which  is  very  smooth.  ’There  rock  is 
«*o*vated  before  placing  masonry  the  surface  of  contact  will  be  on 
natural  bedding  planes,  which  are  as  smooth  as  ordinary  dressed 
”>' -\ry,  Cafe  oo- -rfficicnto  of  friction  on  those  ourfaces  would, 

in  my  opinion,  be  Zbf  and  4C>f>  respectively.  I  am  informed  by 


, ,  callings  that  the  stability  of  the  proposed 
•  wi 11  hot  »ueet  these  requirements, 

v  the  salient  angle,  which  is  founded  on  a  water- 
*c«*  Owin'?  to  the  open  design  of  tho  structure, 

0  cjhunoe  for  water  pressure  to  develop©  in  the 
,,u»c nry  and  rock.  Where  the  open  fault  plane  is 
.cY  of  the  dam  the  effect  of  water  pressure  in 
,lute  beneath  the  dam  cannot  prudently  b3  negleoted 
tho  atability  of  this  structure.  Computations 
fer  stability  againot  Bliding  at  the  highest  point 
#r«  it  is  upon  the  actual  edge  of  tho  falls  and 
,i  ,  l-»ne  is  practically  at  tho  heol  of  the  apron. 
v-»  proposed  da',  rests  upon  a  detached  pris-n  of 
*  •  ■*.*h  to  oarry  it.  Assuming  water  pressure 

’  4  *rwi  the  bedding  Joints,  varying  from  full 

fault  to  nothing  at  the  faoe  of  the  falls, 
<nat  the  resistance  to  sliding  on  the  upper 
,p  than  1  consider  desirable,  I  have  not 
hut  I  concur  in  Mr,  Culling* s  theory. 

'*>9sd  dam  to  be  stable  as  designed  and  to 
'•ndation,  there  remains  to  bo  considered 
#*ter  on  tho  otruoture  as  a  whole. 

‘i  section,  carrying  water  18  feet  deep 
'O’J-l  drop  of  as  high  as  44  feet  on  the 
•*'-;:oe  this  fulling  water  will  ivtrilo 
* *■'  of  the  falle,  vh‘*re  the  rook  io 


ouactorea  and  weather-worn. 


During  times  of  flood 


this  river  will  carry  quantities  of  ice  and  logo.  Under  these 
conditions  it  scene  inevitable  that  the  rock  immediately  down 
stream  from  the  dam  will  be  shattered,  broken  off  and  carried 
away  to  an  appreciable  extent;  that  the  lower  extremities  of 
the  piers  will  bo  damaged  and  possibly  undermined  and  this 
erosion  will  ooour  at  the  precise  point  where  it  will  do  the 
maximum  amount  of  h:  rn. 

In  my  opinion  a  vertical  drop  on  the  down  stream  3ide 
of  on  overfall  rfan  is  always  undesirable  and  should  not  be  per¬ 
mitted  in  large  structures.  In  general,  such  construction  vill 
not  be  safe  unless  the  water  falls  clearly  into  u  pool  of  con¬ 
siderable  depth,  or  if  the  fall  is  30  great  as  to  break  the  fall¬ 
ing  water  into  spray  before  it  reaches  tho  bottom.  That  water 
will  erolo  rock  upon  which  it  full3  13  u  matter  of  common  know- 
lodgo,  and  is  clearly  demonstrated  at  any  water  fall.  That  such 
erosion  tends  to  extend  horizontally  at  the  point  of  impact  is  also 
well  known.  But  for  this  undermining  effect  few  actual  cataracts 
or  free  falls  would  exist. 

Such  action  at  Palmer’s  Palls  would  undermine  the  buttresses, 
or  out  out  the  lower  corners  of  these  structures.  That  wueh  an 
action  may  be  expected  in  this  case  Is,  to  my  mind,  clearly  demon¬ 
strated  by  comparison  with  the  similar  dam  at  Cadyvllle,  There 
the  loose  upper  strata  of  the  rook  on  the  north  side  of  the  dam 
were  badly  oroded  by  such  action,  while  the  drop  and  probably  the 
v cl i’.,i of  *.-»t'_  r  j.-oorng  .cr  j.ea;.  *  may  00  or.,  ^utOu  at  Palmer’s 


Tails,  Thin  erooion  endangered  tAt:  stability  of  tho  structure 


To  i*  it  sni>  nuoh  lu'ioe  rooiv  has  face.,  excavated  frew  below 


tho  dura  and  the  cavity  osing  filled  with  concrete, 

I  renpeotfullj'-  recommend  thati  The  plane  for  tho 


proponed  dam  at  Palmer’s  Palis,  ae  eubmitted,  be  disapproved. 

That  no  modification  ox  revision  of  these  plt'.n>i  be  approved, 
unless  ooue  form  of  reverse  face  for  the  dam  ia  provided,  which 
will  c^rrjr  the  water  gently  do-.n  to  tat  level  of  the  bv  sc  of  the 
ttructure.  It  bo  required  that  no  mauonry  be  placed  on  tho 
natural  surface  of  th<j  rccV  or  on  one  that  Jute  been  shattered 
by  biaaan^,  That  where  masonry  is  placed  upon  a  properly  exca* 
vated  surface  that  the  resistance  to  el  id  ing  Of».ie  up  to  the  speci¬ 
fications  quoted  above.  The  dare  be  so  located  as  to  be  safe  from 
the  sliding  of  ths  dam  on  the  foundation  or  of  any  portion  of  the 
foundation  upon  itself,  on  a  natural  Joint,  under  the  notion  of 
water  pressure  in  that  joint. 

Respectfully  submitted, 

R.  SuT^Fl. 

Assistant  Civil  Engineer. 


RS/C. 


r  ->/•'/'  « - ✓  t  / 


Aup,  9,  1513, 


hr.  F*  P«  Ehor/aan,  Chief  1-nr.ir.cer, 

Conservation  Cornell  aoion. 


-  ^  »  ■  y  •  J  • 


Dear'  Sir:  - 


Oc.r.plyiJv  with  your  T^ucot  for  tt  report  upon  the  pro¬ 
posed,  da;a  at  paluer  Falls,  I  h^vs  visited  the  site  four  different 
tl:..cdf  and  have  o'r.Jr.ed  the  driwincs  and  requested  Hr.  Cullinn;8 
to  figure  out  the  stresses  in  the  proponed  structure, 

,1  ..vty  stats  ns  a  result  of  these  lnveatlrations  in  pen- 
«rul  that  the  design  of  the  d:i:i  appears  to  he  v/ell  within  pood 
engineering  practice,  provided  it  were  to  he  placed  upon  a  suit¬ 
able  foundation.  The  question  of  the  sal  ety  of  this  da:n,  there¬ 
fore,  reduces  itself  to  one  of  judgment  us  to  the  safety  of  the 
found’.. time  under  the  conditions  that  would  o::ist  vith  the  dun 
erected. 

In  the  first  place,  it  should  be  noted  that  the  rock 
hua  well  defined  cloavacc  pl.uiea  in  two  directions,  at  un  anple 
of  ■>. roximtoly  l'JO  depress.  The  clcavapa  planes  nost  nearly 
horizontal  dip  at  an  ••nrlc  of  about  lb  to  0.0  depress  down  stream. 
Buck  of  the  proposed  du*i  there  is  a  fault  in  the  rook,  mid  the 
•.a  ter  haj  take;,  out  t.,u  r  brv'-  up  v?  h  •  th  :  f:.ul*-?  r,  Icavi;." 
a  dec:  hole  ale::;*  the  ,d.c  of  akioh  th”  *'  ’•■'l  r.f  the  pro  so  sod  dan 
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would  co.*; 2  ovor  {.‘oo ut  th  %*  ,-f r  1-rth j  cf  Vic  1  *ii,"t;»  of  the  <•/»*« 


This  11”  2  a"  tlr.r*  .  .  :■  •>  : 


1  O'."  .  t  j  f-*1  of 


aluloo  gates  and  head  pa tea.  The  dnn  la  thus  located  upon  fc 
triangularly  shaped  naas  of  rook  which,  rer.r  itn  or.d  near  the 
aluloo  g-vtaa,  i  a  not  ovor  30  ft.  -.vide,  and  drops  off  to  tho  lower 
Tool  of  the  river  very  nteeuly.  Th?je  conditions  nirht  bo  de» 
scribed  at  greater  length,  and  ahoula  be  in  case  it  ia  desired 


proposed  work. 

... 

'  _  r.;  t.;>  tj.»  point  civ  to  c;c- 

pectrd  to  1 2ii  ch  at  time.!  cf  maximum  floou  ovor  100,000  aec.  ft., 
the  disc barge  s;t  fpier  Telia  h r.vinp  bue.i  ovor  ‘-0,000  wee.  rt. 
{luring  tho  lust  spring,  and  tho  druin.urc*  areas  i.t  tho  two  points 
are  but  slightly  different.  Thiu  discharge  <voi>ld  roquiro  a  depth 
on  the  spillway  of  about  16  ft.  Thi3  r.aos  cf  water  plunging  from 
the  top  of  the  dam  onto  the  shattered  rock  beneath  would  very 
probably  take  out  everything  in  front  of  it,  stripping  off  the 
rock  layer  by  layer.  The  undermining  action  of  thin  sheet  of 

•v&tfir  falling  through  the  height  from  the  top  of  the  dan  to  the 

» 

level  of  the  lower  pool,  which  is  C5  ft.,  cannot  but  result  In 
further  undermining  the  chattered  rock,  '’’hero  is,  therefore, 
rr cat  danger  that  in  flood  the  portion  of  the  dura  resting  upon 
tho  narrower  part  of  tho  reck  tongue  would  bo  undsminod  and  the 
dam  would  be  destroyed. 

In  udiiticr  to  th?  danger  iron  undorninine,  there  is 

tic  .-ueitlrnul  u  wi;  .  r  w:.t  ..'-Mr  percoV- tin;*  through  th  3  cracks 
of  V.v  rock  .'/ill  cy.cit  .  •;  u;  .\r«  *  t  <;  rnire  upon  the  eloping  lur- 


W 


face,  and  that  one  or  r.oro  sect.!  can  of  t 


./31?  elide  bodily 


Tn  view  of  the  foreycinv  conditions,  it  is  cy  opinion 
that  this  dn.a  doss  not  j  onooain  tho  der;ree  of  oofety  »hich  the 
Cow.ai ssion  hoc  the  riyht  to  dor.vind.  It  should  ho  noted,  hotfevor, 
that  t he  penthure  above  the  lor  i<*  snail,  nod  tint  the  failure  of 
the  drun  would  not  cause  nu y  appreciable  flood 


construct  the  dnr.  in  its  project  local;  on ,  but  add  to  it  a  roller* 
•sty  extc^-Jin"  fre.’v  th 5  toy  of  th ;  dor'  down  b«?3o./  the  surface  to 
the  bottom  of  the  t  ool  bvloa,  there  rivirr  the  water  a  horizontal 
direction  by  an  0.  f.  curve,  Th o  accord  rbnudy,  and  probably  the 
best  and  cheapest  dilution  of  the  pro  VO  e/.i,  is  to  ;b»r:cicn  the 
'‘proposed  site  entirely  and  build  a.  dim  ut  n  point  further  \>j. 
stream.  This  is  entirely  feasible,  h»*t  in  any  ease  it  in  V*c* 

*■  1  levech  that  in  vivv  cf  the  character  cf  t!;?  reel:  nt  thio  locality 
a  roller-way  and'  aurfaco  protection  of  the  reel:  bolos  are  eoecr.tial. 

•  ‘  !  Very  ruapectf ally  your 3,  "’***  ’  “  •’ 

, ..  . .  ...  ,  .  f  rir^t)  A  /tew/srs. 


‘  /IiT/F 


•  DivinJon  Knrinoer, 


v. "  "  v,  r 


-  ■  .*  * 


».  4  •  *  « 


\ 
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Conservation  Commission’,  (Particular  Attentir..  of  Commissioner  Moore), 
Albany,  H.  Y. 

Gentlemen: - 

In  the  matter  of  the  application  of  the  International  Pa¬ 
per  Company  dated  July  14th,  1913  for  approval  of  its’ plans  and  spec¬ 
ifications  for  a  new  dan  in  the  Hudson  River  at  Palmer*'*-  Palls,  known 
in  our  records  as  Serial  Mo.  93,  Upper  Hudson  V'ater3hed  Mo.  361,  said 
plans  and  specifications  being  submitted  herewith,  I  hereby  report  ad¬ 
versely  upon  the  subject  of  the  approval  of  said  plans  and  specifica¬ 
tions  for  the  reasons  hereinafter  33t  forth. 

The  General  Location, 

The  International  Paper  Company  has  a  large  plant  at  Palm¬ 
er4  »  Palls  with  a  dan  across  the  Hudson  River.  The  mill  buildings  are 
located  on  the  west  bank  in  the  westerly  part  of  the  river  channel. 

In  thi3  locality  the  river  flows  in  a  deep  gorge,  bottom  and  sides 
of  which  are  of  granite  or  gneiss  rock  formation.  There  is  a  natural 
water  falls  of  about  45  feet  in  height.  The  mill  buildings  are  at 
and  near  the  westerly  part  of  the  natural  water  falls,  while  the  sur¬ 
plus  and  flood  water  flow  passes  over  the  remainder  of  the  natural 
falls  in  the  easterly  part  of  the  channel.  (For  descriptive  purposes 
herein,  the  river  i3  assumed  to  flow  in  a  southerly  direction) . 

The  Existing  Old  Timber  Par., 

The  International  Paper  Company's  dam  is  of  timber,  ex¬ 
tending  from  its  mills  and  forebay  in  a  diagonal  direction  upstream 
to  the  easterly  wall  of  the  gorge  at  a  point  several  hundred  feet  up¬ 
stream  from  the  westerly  end  of  the  dam,  A  map  of  the  location,  show- 
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ing  the  relative  positions  and  elevations  of  points  of  importance 
connected  with  this  report  is  attached  hereto  and  marked  "Appendix  A". 

The  flood  of  ’larch  1913  carried  out  a  section  of  the  dam 
about  210  feet  in  length. 

The  location  of  the  timber  crib  dam,  as  it  existed  before 
the  flood  of  Inarch  1913  and  as  reconstructed,  is  shown.  A  small  part 
of  the  location  v/a3  changed  in  reconstruction.  The  height  of  this  dam 
ranges  from  11  feet  to  31  feet.  The  present  length  of  the  overflow 
we ir  is  550  feet,  being  about  115  feet  shorter  than  before  said  flood 
and  reconstruction. 

As,  at  the  time  of  rupture,  the  river  was  very  high  and  as 
the  quantity  of  water  impounded  by  the  dam  is  snail,  the  partial  fail¬ 
ure  of  the  dam  made  no  appreciable  impression  on  the  flood  height  be- 

r 

low  the  natural  falls,  and  damage,  so  far  as  we  know,  was  confined  to 
the  property  of  the  International  Paper  Company. 

The  gap  in  the  dam  has  been  restored  and  the  dam  somewhat 
repaired,  and  it  is  now  in  service  and  seemingly  as  good  and  useful  as 
before  the  said  flood.  The  dam  is  old,  and  while  due  to  decay  etc., 
it  cannot  last  for  an  indefinite  period,  still,  with  some  not  very  ex¬ 
tensive  additional  repairs,  it  can  be  made  serviceable  for  several 
years  to  come. 

Proposed  ITew  Dam. 

As  to  plans,  location  and  foundation  submitted  and  proposed 
by  the  International  Paper  Company,  I  do  not  question  that  upon  a  lo¬ 
cation  and  foundation  suf^  against  undermining  and  sliding  such  a 
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general  design  of  a  dan  would  "be  safe.  It  has  an  objectionable  fea¬ 
ture,  however,  in  that  the  water  falling  over  the  crest  of  the  dam 
makes  an  unobstructed  drop  through  the  air  to  the  elevation  of  the 
base  below,  in  this  case  a  drop  of  from  40  to  85  feet.  The  general 
design  would  be  improved  by  extending  ohe  pier3  downstream  with 
"0.  G. "  fronts  and  oonstruoting  an  apron  thereon,  thus  supporting 
the  water  in  its  desoent  and  discharging  it  in  a  horizontal  current 
from  the  foot  of  the  dam,  thus  avoiding  all  impact  from  the  falling 
water. 

To  apply  this  principle  on  the  location  proposed,  would  re¬ 
quire  the  concrete  structure  to  extend  to  a  rock  foundation  below  the 
natural  falls  and  would  make  this  part  of  the  structure  nearly  100 
feet  high,  extending  over  a  considerable  part  of  the  length  of  the 
dam, and  at  a  lesser  height  over  the  remainder,  and  would  be  so  very 
expensive  that  some  other  design,  with  a  location  at  greater  distance 
upstream  from  the  oreot  of  the  falls,  would  be,  for  a  number  of  rea¬ 
sons,  much  safer  a3  well  as  less  costly. 

The  length  of  the  proposed  overflow  weir  Is  376  feet  com¬ 
pared  with  550  feet  on  the  existing  timber  dam  and  665  feet  as  it  was 
before  this  season’s  reoonstruotion. 

The  maximum  flood  flow,  based  upon  the  calculations  made 
of  the  flow  at  Spier's  Falls  last  Ilaroh,  is  100,000  second  feet,  which 
would  cause  a  sheet  of  water  15  feet  deep  on  the  crest  to  flow  over 
the  proposed  376  feet  long  weir.  This  sheet  of  v/ater  15  feet  deep 
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by  376  feet  long  would  drop  from  40  to  85  feet  through  the  air  at  dif¬ 
ferent  parte  of  the  proposed  dam,  the  85  feet  drop  being  where  the  pro¬ 
posed  location  of  the  dam  is  so  close  to  the  crest  of  the  natural  falls 
that  the  sheet  of  falling  water  would  drop  from  the  crest  of  the  dam  un¬ 
obstructed  or  checked  into  the  pool  at  the  foot  of  the  falls* 

The  terrific  force  of  this  mighty  column  of  water  as  it  col¬ 
lides  with  the  rock  below  after  an  unobstructed  fall  of  from  40  to  85 
feet  through  the  air,  and  its  power  to  cut  away  even  rock  and  to  do  so 
rapidly  and  in  large  quantities,  are  well  known  and  easily  appreciated 
by  persons  having  to  do  with  such  subjects  and  to  intelligent  men  gener¬ 
ally. 

The  ordinary  flow  of  Niagara  River  is  2&0,000  second  feet 
(95$  of  which  passes  over  the  Canadian  Falls),  the  whole  being  a  little 
more  than  twice  the  maximum  flood  flow  of  the  Hudson  River  at  Palmer 
Falls*  This  affords  a  comparison  easily  appreciated  by  any  person  who 
has  viewed  Niagara  Falls* 

The  length  of  the  crest  of  Niagara  Falls  is  -  American  chan¬ 
nel,  950  feet,  Canadian  channel,  2400  feet  -  total,  3350  feet  as  scaled 
from  maps. 

For  data  as  to  Niagara  Falls,  made  use  of  herein,  refer  to 
"62  1  Congress,  1st  Session,  Senate  Document  106*"  See  Plate  10  there¬ 
in,  Ouoting  from  page  32  thereof  - 

"During  these  thirty-one  years  the  recession  of  the  crest  of 


J 
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on  the  general  trend  of  the  central  chute  or  apex."  The  thirty- 
one  years  are  from  1875  to  1906. 

The  water  has  loosened  and  carried  away  such  a  vast 
quantity  of  rock  in  thirty-one  years  as  to  cause  the  apex  of  Horse¬ 
shoe  Falls  to  move  upstream  170  feet,  Vhen  white  men  first  saw 
this  great  falls,  the  crest  was  a  long  distance  downstream  from 
where  it  now  is. 

This  is  referred  to  here  to  show  the  astonishing  effect 
of  a  heavy  body  of  falling  water  in  cutting  and  carrying  away  vast 
quantities  of  rock. 

Vith  the  design  of  dam.  submitted  by  the  International 
Paper  Company  constructed  on  the  proposed  site,  I  entertain  no  doubt 
that  within  a  few'  years  at  most,  due  to  undermining  or  sliding  or 
both,  the  dam  would  fail. 

The  site  of  this  proposed  dam  has  been  inspected  by  Com¬ 
missioner  IJoore,  the  Chief  Engineer,  the  Division  Engineer,  and  As¬ 
sistant  Engineers  Suter,  Sargent  and  Cullings.  The  Division  Engi¬ 
neer  and  each  assistant  engineer  have  made  separate  reports  upon 
the  dam  site  and  local  physical  conditions.  Said  reports  are  sub¬ 
mitted  herewith,  marked  respectively  as  "Appendices  B,  C,  D  and  E." 
T..n  revert  of  the  Division  Er. ; ir.ee r  cl-.\.rly  s -.’tr  forth  the  phyr.j re¬ 
conditions,  and  the  opinions  of  its  author  arc  entitled  to  credit. 


In  the  report  of  Assistant  Civil  Engineer  Suter,  the  sub¬ 
ject  is  ably  treated,  and  particular  attention  is  called  to  his  state¬ 
ments  and  conclusions  upon  the  subject  of  water  falling  vertically 
from  dams  and  from  natural  water  falls  and  the  astonishing  action  re¬ 
sulting  upon  rock  or  other  material  at  and  near  the  base  of  the  falls. 

Assistant  Civil  Engineer  Sargent  in  his  report  sets  forth 
his  views  clearly  as  to  the  hazardous  features  of  the  proposed  site 
and  construction  combined. 

Assistant  Civil  Engineer  Cullings  has  carefully  calculated 
the  stresses  in  the  dam  structure  as  designed  and  the  forces  tending 
to  cause  the  dam  to  slide  on  or  with  the  underlying  rook.  His  mathe¬ 
matical  conclusions  are  clearly  set  forth  in  the  blue  prints  which  he 
makes  a  part  of  his  report.  He  shows  that  the  design  of  the  dam  sub¬ 
mitted  would  be  safe  per  see  if  built  upon  a  foundation  free  from 
undermining  and  sliding  hazards. 

The  Division  Engineer  and  the  three  assistant  civil  engi¬ 
neers  have  made  their  several  reports  as  distinctly  their  own  individ¬ 
ually.  Hone  of  them  haetbeen  inspired  or  influenced  by  the  Chief 
Engineer, 

Respectfully  submitted. 


VCNS/li 


Chief  Engineer 


June  17,  1913a 


International  Paper  Co. , 

30  Broad  Street, 

*  ;•  •  -  •••  V'  ■ 

Qentlemcn:  - 

Tentative  plane  for  the  propeced  vcrl:  at  Corinth 
(darn  )'3ol  Upper  Hudson)  received.  I  cannot,  however,  see 
how  the  same  provides  for  the  maximum  flow.  Last  }  lurch 
the  flow  was  about  96,000  feet  second  and  it  could  be  more. 
The  dun  should  provide  for  thi9  flow  with  the  flash  boards 

in,  unices  they  are  do  constructed  that  they  will  float  off 
with  their  ovn  buoyancy  when  overtopped.  I  presume,  in 
cases  vhcrc  the  rook  is  not  rough,  as  shov.n  on  the  drawings, 
eo  the  dan  can  obtain  a  good  hold  thereon,  that  two  inch 
iron  anchors,  going  through  two  layers  of  the  rook  bed,  would 
make  up  the  deficiency. 

When  sending  prints  for  approval,  kindly  have  a 
slip  of  paper,  3  inchoc  by  G  inches,  placed  on  tho  tracing 
near  the  lover  right  hand  corner  for  the  stamp  of  approval, 
as  stated  in  the  requirements  on  tho  application  blank* 


In  t  err--',  t  io  1  P’ver  Cc.  j‘2, 

Juno.  17. 

In  filling  out  the  application  blank,  kinily  shrw 
how  the  nsslaus  flow  lo  to  bo  taken  care  of. 

Very  truly  yourc, 

Conecrv&tion  Conmiooion, 

By 

T  *-  -  -  ^  ^  ~  '  -  .  .  . .  i  • 

.  ■  t  ■  -  w*  •.  ..  „  J»  .  •..  *  «.  -  •  « 

Kok/c. 


y 


fS  ! 


Re  -  HDD 3017  7I77P.  DAT! 


The  Conversation  Commission, 

Mr.  Alex.  Rice  TicKim,  Inspector  of  Docks  &  Dams, 
Albany,  !7.  Y. 


Dear  Sirj- 


I  have  your  lettc-r  of  June  -l"*:*!  la  r:  for  once  '  o 

dam  #361  -  Upper  Hudson. 

The  best  information  we  have  shows  the  amount  of 
water  passing  Corinth  during  the  i:arch  flood  to  have  been  89,000 
cubic  feet  per  second. 

We  have  designed  a  crest  in  accordance  with  the 
Cornell  experiments,  to  obtain  the  best  possible  coefficient  c>c 
discharge.  The  coefficient  for  the  crest  as  ve  have  designed  it 
will  be,  in  accordance  with  our  opinion  and  that  of  T.!r.  E.  de  3. 
Parson's,  at  least  4;  which  would  give  a  discharge  of  89,CC0 
cubic  feet  per  second  with  a  depth  over  the  crest  of  15.4  feet. 

It  Is  of  course  intended  that  the  flash  boards 
ehall  go  out  if  the  water  has  risen  six  to  eight  feot  over  them. 
The  only  damage  which  would  be  done  if  the  flash  boards  would  not 
go  out  would  bo  flooding  back  on  barren  Curtis  "ill,  next  above 
us. 


We  will  of  course  ask  you  to  examine  the  foundation 
bod  boforo  we  start  the  dam,  ar.d  if  we  cannot  suitably  prepare  the 
foundation  otherwise  we  will  put  in  the  pins  as  you  suggest. 

In  sending  you  prints  for  approval,  we  will  as  you 
ask  leave  a  white  space  on  them  for  your  approval  stamp. 


AHU/a. 


Yours  very  truly. 


chief  F.ironrrzR. 


B.  C.  Form  s*  S 


5L- 1  -</  N 


i  v-vv  i<mi  « 


Rki  Owt  ok  T»*ts 
kok  Kaiu.«  Canal 


Static  op  Nf.w  York 

Department  op  State  Engineer  ani>  Surveyor 
Testing  Laiioratoky 
Albany 


Tests  of  Sand  from . bank  at  . 


for  use  on  Contract  No . . ,  Res.  No. 

Contract  Sample  No . 


. (^Cf 


fi  q  l 

OHmBT|  . 


. N.  Y.. 

.  Division. 


.;  made  up.-As.-^  Z' 


. taken . ;  received  at  Laboratory . 

Sand  is  </)■ . . a^cf . ^ 

...  . ~.  QjUL  k  . C*^35SL....\ . . . 

Percentage  of  Voids . . ;  Loam . /...& . ;  Organic  matter . Z... 

Parts  of  sand  to  cement  by  ££j|[ht  :— . *3 . sand  to  i  cement.  Per  cent  water  used 


Temperature  of  water  used  in  mixing . Fahr.  Briquettes  kept  in  moist  air  24  hours  and  then  immersed. 

Cement  used  in  tests, . . .  This  cement  tested  as  follows: — 

„  ,  .  ...  .  .  /  ,  (in . . min.)  .  .  jin  s3  3~° . min.) 

Sets  (determined  by  Vicat  needle): — Initial,  j  .  r  ;  hard>  ,  0„,„  ■  ,•  r 

'  1  ’  \  Minim,  requirement,  30  nun.  )  1  Requirement,  to  to  Ooo  mm.  I 

Constancy  of  Volume  Tests: — Normal  air..  .  ... ;  Normal  water.. . ;  Accelerated  ■&***(. . 

Fineness  (per  cent  passing  sieve  of  2,500  meshes  per  square  inch) . . (Requirement,  99%) 

“  (  “  “  “  “  10,000  “  “  “  “  ) . . (Requirement,  92%) 


TENSILE  STRENGTH  IN  POUNDS  PER  SQUARE  INCH 


STANDARD  quartz  sand 

NATURAL  SAND 

WASHED  SAND 

1  Daya 

it  Days 

7  Days  at  Dayt 

7  Dayt  aS  Daya 

-2  V  3 

—  -  -  -  • 

/ad 

,  Jt  <r  ^ 

3  3 

3S~ 

3  i 

/Of 

"7 

3/9 

3  s/  0 

*7 

3  L 

"  9 

/  0  / 

..///<? 

//  L 

S-c/Q 

1 

3  3/ 

-  M  —  . — 

SIZE  OF  SAND 

PASSING  SIEVE 


No. 

2 

</ 

/  0 
2-0 
3  o 
*/  0 
.  i  O 

7 * 

I  /  o  0 

•  /  o 

:  2.  0  0 


Per  Cent 

ft'-z 
?/•  i 

ff-  z 

fo  ■/ 
J  3  / 
/f  O 

7° 

3  ° 

,1 

/■  0 

<■  ■ 


/ 


Remarks: 


l 


— p** 

-A  Ca ~  CV.  ^ — - jJU-^ 

I  Certify  that  this  is  a  true  abstract  taken  from  the  records  of  tests . . /.3Z. . . . . /p/si. 

. . 

•  Resit 


<u~ 


—A,  AtCAivM^ 
fUj  ’" *■  CV,  CUr+J 


Resident  Engineer  in  Charge  of  Tests 


-*k  V 


/ 


July  15,  1913. 

Concerning  the  samples  for  Can  ;/361  Upper 
Hud  a  or.  ut  F.'.lmer '  r,  ?01  a,  sent  to  the 
&  Laboratory  for  Testing, 

% 

Int.'r:viticr— 1  »?.  per  0*. , 

30  Bron^i  St, , 

Hr..  YrrL  City,  II.  Y. 

Gentlemen:- 

Ve  found  that  the  cement  with  five  sauplee  on  a  seven 
day-*  teo*.  with  atund*rd  quartz  cavwl  averaged  25S  pound o  per 
square  inch,  With  the  3and  which  you  cent,  the  average  of 
four  camples  on  a  seven  cla^s  toot  was  but  20  pounds  per  square 
inch  and  the  average  of  five  samples  of  the  s^nd  you  sent  washed 
averaged  112  peunds  per  square  inoh.  The  result  of  the  tests 
on  the  sand,  as  ynu  nee,  wen?  very  poor  due  to  .insoluble  coating 
of  loam,  and  oands  of  that  nature  always  give  a  very  low  Initial 
result.  Often,  however,  these  sands  on  a  longer  test  give 
better  results,  but  I  thinlc  it  unwise  to  use  this  sand  for  your 
dam. 

The  samples  cf  crushed  otone  were  composed  of  a  good 
limsatone  and  should  give  very  rood  results,  The  foundation 
bed  itoclf  is  composed  of  felcito  end  gneiss. 


Interaction  :\;->er  Co.  ,‘.'2 
Jpiy  1 5 .  l? j. •  *. , _ 


I  n-.iggcat  th<-t  you  oubnit  another  sample  of  sand, 
for  which  1  or*.;lo:>a  a  trig, n I S 

Very  truly  youro, 

Con^ rrrnti on  Co^ueoion, 


or  7m  •  ».  ;.nJ  iv.r.o. 


lW/«, 

Enel , 


S.V 


•  trf  k  |.>V  (ft  t  ,  /.  ft'-y,'ftj/  ('ft''  / 

|  1  IIq-  J/tfc//MM‘/wft,  Jty//  /  (ft<‘/////f/// 

vt.  xbii  .  .//■/  ' 


? . 

4&r» 


%-*Chicl  L^-iinocr 


>,  V/Aicito 


—  - -  /> 

*  A  lUfcrt^ 

hi)  '^tys 

Conservation  Commission, 

Albany,  ::.  Y. 

Mr.  R.  V/.  Sherman,  Chief  Hngineer. 

i 

Pc  r  Sir; 

Your  communication  of  July  2(Jth  addressed  to  this  Company  and 
delivered  this  day  by  hand  of  your  division  engineer,  Mr.  A.  H.  Perkins, 
has  been  repeated  to  the  writer  by  telegraph.. 

Until  my  assistant,  !.!r.  Hutchins,  told  mo  over  the  telej^.one 
to-day,  1  knew  nothing  of  the  visit  of  your  Mr.  Cullings  to  Corinth. 

The  Inst  communication  I  have  had  from  the  Commission  is  a  let¬ 
ter  by  Mr.  He Kin  under  date  of  July  15th,  in  which  the  receipt  of  plans, 
specifications,  etc.  were  acknowledged.  VTe  nro  greatly  surprised  or.d 
somewhat  distrubed  by  your  letter  of  July  29th.  We  had  discussed  the 
**  type  of  dam  with  Mr.  McKira.  We  are  interested  in  a  dan  of  the  same 

type  in  Maine  -  65  feet  hi$i,  and  impounding  0  billions  of  cubic  feet  of 
water.  This  type  of  dam  was  suggested  by  the  writer  for  the  reservoir 
|  in  Maine,  raid  was  adopted  by  a  Hoard  of  well  known  engineers. 

Our  design  of  dam  for  our  Hudson  River  Mill  wns  very  carefully 
*•  worked  out,  and  carefully  checked  up  by  our  consulting  engineer,  !!r. 

J  H.  dc  Hard:;  Parsons. 

I  think  if  you  will  give  no  an  interview  I  can  show  you  the  greet 
J  rd vantage n  of  this  typo  of  arm  over  the  ordinary  solid  section. 

As  to  the  foundations  at  a  Hlv.  r  "ill,  J  ce...  onV  -a;,  '.'.it 

•  hr.  ,'cih’ei  i  .a  ;  in.-J  tho  fou:  tions  i  . '.a  e;:,..v  d  ’.  l./  t'.f  .-  s  hi  hl.y  a;  tir.f • 


(/  'SJSY‘(f((  t/ft/VX 


July  30,  1013. 


V 


_  o  _ 


and  toll,  us  to  jo  rijii  ahead,  ;.i*l  vc  would  fvt  t'.o  Co: u lit;-, ion' s  ;  - 

provul  promptly  after  sending  in  the  application.  If,  as  I  understand 
Mr.  Perkins  says,  Mr.  McKim  exceeded  his  authority,  we  are  unfortunate,  and 
while  we  feel  that  we  were  r.hout  to  build  on  a  perfectly  safe  foundation, 
we  of  course  stead  ready  to  follow  your  instructions. 

I  ein  endeavoring  to  arrange  with  you  to  visit  the  cite  of  the 


-»  w 


Chief  Frrjineer  "hpraan, 

T'.“  T  C‘‘!  f : 

Co.  .:l  bao ro  Ji vents  ««  to  let  you  -nor;  that  that  ?-'r. 

Porkirc  took  up  the  miter*  of  the  n*n/  Palner  F'lls  dan  of  the 
Int'-rp  ■.  t 5  o;vj1  T’.i-v>r  Oorpuny  juet  before  ho  left  Tl.urs  lay ,  ••••/!! 

C'ivr,  ’..In  Instruct’ one  he  '  \y  the  r.olo  vin;  you  by 

wire. 

!?o\;  it  appears  that  those  people  .re  procoedin;;  In  idvance  of 
the  approval  of  the  plans  and  are  thereby  in  conflict  with  th.s  law. 

Pj  ease  telephone  Vr,  ’7hite,  Chief  Ballmer  of  the  I.  ?.  Cc. 
and  mho  it  plain  to  hin  t’r  i 1  construct!  .n  '.to  rh  r^u3t  co  iso  u.jtil 
he  notifies  you.  He  ou~ht  to  realize  that  ho  ohould  sh.uld  not 
proceed  upon  the  verbal  assurance  of  my  err.p.loyee  of  the  Cor.nission. 

The  Commissioner  further  says  to  "GST  THIS  DAM  RIGHT." 

Yours  very  truly, 


JDM/V' 


■■Mi.  1 1  , 


A UR.  7,  1013. 


I  ! 


I 


lion.  John  D.  HoOre,  Com.-iis  Jior.er, 
Conservation  Commission, 


0  d. 


Dear  Cir:- 


same  o  x* 


Company 


Ycur  tel  yr a. :  of  ,y:  vt  ■■'■il’-.y  in  reply  to  mine  of  the 
v  rxnheii  ne  tbit?  norninR. 

:hay  nerniny  In  company  with  Division  3'nrincer 
’  :$  Tin- -in  cor  White  cf  the  International  Taper 
.  .  itopa,  •  -no  with  him  in  his  auto  we  wont  to 


Palmer  Palls  and  onto  the  site  cf  the  dnn.  I  there  rend  to  Hr. 
White  yours  of  the  4th  inst.  sip-nod  by  J.  H -jra,  which  reads  r.fl 


fol3  o.vsj 


"Commissioner  I-oore  directs  ne  to  let  you 
know  that  Dr.  Parkins  tool:  up  the  matter  of  the 
new  P -lner  "r-ll-i  dan  of  the  International  T'-\mx 
Company  .Juot  before  he  left  Thursday,  and  r:.va 
him  instructions  to  lay  the  whole  thiny  before 
you  by  wire. 

!*o vi  it  appears  that  theso  people  are  pro- 
ceodinR  in  .adv'.n'-e  of  the  approval  of  plans, 
and  are  thereby  in  conflict  with  the  3 r\w. 

Please  telephone  Hr.  V'hito,  Chief  line  inner 
of  the  I.  P.  Co.,  raid  make  it  plain  to  him  that 
construction  work  must  cease  until  lie  notifies  .  '• 

lie  ouf’ht  to  real i no  that  he  should  not  proceed 
upon  th 2  verbal  assurance  cf  any  employee  of  *'•* 
Comnission. 

'■'hi'  Co  l  .sion  ir  further  says  to  "O'  ?  ?5~* 

j/h;  riciiv". 

i  I  til.;  .  V>  1  ’  t*'  ••.r.  v«rj  r-'ad  it 

— * - ^ •  n  h  •  *  -•  avi i a t  sly  o  wlored  tk*' 


1 


of  r.ll  nr::  struction  work  upon  the  proj'osed  dm,  layinr  off  n 
conaicor  -ole  nu:  doer  of  ;..en  who  wore  enr-.vad  in  rook  cxcavati r 


■lr.  Perkins  and  I  mde  a  very  careful  inspection  of  the 
alte,  nno.  us  far  ns  possible  a?l  feat  urea  conn  not  ml  -.il  t.h  tho  pro- 
>  oeed  do.ra,  find  no  a  rcault  I  became  no  re  then  ever  convinced  that 
by  mam  of  the  r.o  nihility  -  .almost  vrobi.bil  ity  -  even  bordcrirr 
ih  on  certainty  -  that  the  overflow  of  the  innonae  volume  of  Hudson 


upon  the  rock  at  find  near  the  brink  of  the  falls  unon  -/hi oh  the 

K 

••  j  .*  -  *.oc..t  •  •*  ul  t  ;  r  out  * ' .  ’  roe’*  h  undnrt:  .  ■  •  -  to  - 


extent  that  would  cruse  the  same  to  elide  cither  upon  or  vlth  the 


rock  which  has  a  decided  dip  down  3tror.n,  »md  cause  the  dm  to 
rupture  ant  fall  An  jv.rt  or  no  a  who?  o  over  the  prooiri no,  the  pl^na 


and  specifications  submitted  by  the  owner  should  not  be  approved 
by  the  Conservation  (’omission. 

After  the  inspection, I  3tatod  to  Chief  linrinocr  ?/hite 
that  when  Co:  eni  salon cr  Hcorc  and  myself  inspected  the  alto  and 
examined  the  plana  .jeno  v/ocka  afo  we  were  ir.prconad  with  the 
drinper  fro::,  undermining  and  uliriir.f*,  a nd  that  uj  on  :y  present  in¬ 
spect  ic::  I  Vi  j  at  j  11  acre  forcibly  irepr  cased  in  the  rsru  direction, 
and  would  not  approve  the  plana  upon  the  proposed  cite. 

i:  r.  V'hi  to  naked  nur.  arcus  questions.  Ho  deal  rod  to  know 
if  the  Co-.'.!' ii  s.i len  .,au?.d  sustain  ..y  vl e./a,  to  which  I  vopliod  tlv-t 
I  thou-'ht  an  but  it  did  not  necessarily  folio-/.  lie  v/iahed  to  kr.o* 
if  you  /ere  of  the  arvio  opinion  s  lyiolf,  and  T  acid,  that  J  bo- 


O'  ■ 


opinion  s  lyvelf , 


would  not  c  v;  ■.  3  -ink  to  lif,.*  or  property  ether  ttein  that  c  f 
*  ...  t. .♦  ••  •  •  .1  ;•  rv.  •  ■  <•  •>  ,  •  *  i 

'  ‘  '  ‘v  * 

could  not  say  v/hst  action  the  Commission  would  take  in  any 
branch  of  the  subject,  but  a  a  I  undentood  it  it  wnn  the 
policy  of  the  Commission  to  approve  only  such  (lea  if  no  and 
locations  for  dona  aa  would  lead  to  the  buildinr  of  struc¬ 
tures  which  the  Oonir.i salon  believed  could  not  fail, 

J  J-/.  ‘  •  •  t,  — it  *-  V  \v  T'.'*1  '  *  '  C'.C 

and  spain  inspect  the  dn.r,,  and  I  said,  that  T  would  a  ok  you 
to  do  3o  but  in  my  opinion  you  -.vould  not  cone.  Tie  wished 
me  to  telephone  you,  which  I  dec*  in  -d  to  do.  Ho  asked  for 
your  telephone  addreoe,  which  I  rave  him,  in  order  that  he 
nifht  telephone  you  if  he  chose  to  do  so, 

Hr.  V.'hite  further  asked  if  he  could  appeal  to  the 
Courts  from  the  decision  of  the  Comission,  I  said  that  I 
would  not  pa as  upon  any  low  pointo,  but  personally  I  had  no 
doubt  of  their  ri/rht  to  do  ao. 

Later  in  the  day  he  (Hr.  White)  talked  about  abandon¬ 
ing  the  buildinr  of  a  new  drja  altogether  for  the  tine  beinr 
at  least,  and  continuing  to  use  the  existing  timber  rinm  by 
somewhat  atrcn.wtheninf  the  repairs  which  they  have  lately  made 
upon  it,  „ 

Hr,  V.'hite  made  numerous  statements  to  which  1  made 
nc  reply.  He  threw  out  Jrisnu  as  to  construction,  etc.,  r.s  to 
which  T  wno  silent.  Ho  scorned  to  cr.ho.ust  all  the  r.rt  and  inffenui1 
which  ho  ;•••';!  •  *  ;  "  -o  <•  t  ■  '  rr  -  '  ;»  -  *  ••  -  -  •* 

and  ua.w  location,  An  which  efforts,  I  n-ed  ocnroel.  my,  ho  did 


not  sue ce. 3m, 


...d 


.1  ...T 


11.  J  •  -  CC, 


oa 


,  K 


r- 


tc  ?ort  :r.  Potol,  w’v'ro  wo 

and  f  raw  tJv-ve  v/s  went  to  Glens  7alls 


V;». (f.ct  at,  hi  a  !*:  *'cn'Jo) , 
;'v.'ic,  r.t  hi »  reo.u«Ht, 


,;C 


:  .t 


:r 


.70 rk  which  you  and  I  lately  in  tpoetc(!«  ’"a  left  ''r.  v'hi t e  r*t 
his  Company* s  office  in  Glens  Falls,  one!  took  the  throe  0*0X001: 

(P*  train  for  .Albany.  Doubtless  hr.  Y/hitc  is  n  proat  enrineor 
but  he  doesn't  kno  ;  much  about  la../. 

/-s  you  00  clearly  state  i r.  ycur  balrj'Tf.m,  the  lav/  makes 


sxv.rrcv  1  of  •  l;  r.  ;  oy  f’on  5  ::.  v-..tior.  Co.  /.'.isci--  n  i i  v"~:  ••  •! 

preliminary  to  const  ruction,  and  therefore  roaronsibi? ity  io 


placed 


oir  rtly 


(to; 


r«0,v  .ieodon  h 


.an  no 


action  and  therefore  there  i s  nothing  from  -which  to  appeal.  The 
ltv.v  dose  not  require  the  Commission  to  take  negative  •'ction. 

If  plena  and  specifications  submitted  tc  the  Coi-mission  by  the 
ovnere  for  approval  are  not  approved,  the  renedy  of  the  ownora 
1  3  by  linnuru.-iua,  and  aa  I  via/  it  that  i  j  the  only  loyal  rasort 
the  International  ?■  ror  Company  ha3  at  the  present  time, 

I-r.  Perkins  thinks  that  the  International  paper  Company 
will  resort  to  acme  lernl  prococdinrs.  Of  course  they  rssiy,  but 


I  do  not  feel  confident  that  they  will.  By  way  of  prediction,  I 
think  it  no  re  likely  that  they  will  drop  the  natter  altogether  foi 
the  present,  patch  up  their  old  timber  dan  a  little  more  so  that 
it  will  answer  a  few  years  longer,  nr/1  that  they  will  finally 
resort  to  safe  decipn  and  location  for  their  now  dm  in  liou 
of  the  present  desiyn  and  location  combined.  This  sets  forth 


1  -  •"'to*.  a  T  ■>  -  *t  •  •••»  -  vi  — • 

> 


j  . 


<>  >  notr.J 


iJU  , 


-it  cue.  otir.n 


vn:v  uv-na. 


.tic:/ 


P-vior  Co r.  ,-ny  choo  :  ?:i  to  t-'-e,  atV-r  >>  -  l-pal  rroco-.alinc  f‘,r  ^y 
sutui  tti:: "  *t.:  3  other  plan.  P0.3  il'oly  they  ;vv  a;:  for  ^  hc’-ri  r;? 


plan  and  location. 

I  note  that  yci;  rro  opposed  to  employ inr  outuidc  cr.fi noort 
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Mr.  R.  W.  Sherman,  Chief  Engineer, 

Con  e ervat 1 on  Comm i a  s i on , 


Albany,  IT.  Y. 


Lear  Sir:- 


Complying  with  your  request  for  a  report  upon  the  pro¬ 
posed  dam  at  Palmer  Ralls,  I  have  visited  the  site  four  different 
times,  and  have  examined  the  drawings  and  requested  Mr.  Cull ings 
to  figure  out  the  stresses  in  the  proposed  structure. 

1  may  state  as  a  result  of  these  investigations  in  gen¬ 
eral  that  the  design  of  the  dam  appeurs  to  he  well  v.rithin  good 
engineering  practice,  provided  it  were  to  he  placed  upon  a  suit¬ 
able  foundation.  The  question  of  the  safety  of  this  dam,  there- 

t 

fore,  reduces  itself  to  one  of  judgment  as  to  the  safety  of  the 
foundations  under  the  conditions  that  would  exist  with  the 


erected. 


In  the  first  place,  it  should  he  noted  that  the  rock 


has  well  defined  cleavage  planes  in  two  directions,  at  an  angle 
of  approximately  120  degrees.  The  cleavage  planes  most  nearly 
horizontal  dip  at  an  angle  of  about  15  to  20  degrees  do->vn  stream. 
Back  of  the  proposed  dam  there  is  a  fault  in  the  rock,  and  the 
v.uter  has  taker:  out  the  rook  ’  r'-ken  up  \  the  faulting,  leaving 
a  deep  hole  along  the  edge  of  which  the  heel  of  the  proposed  dam 


Otilrlir.vi  nil  nininmnimhmM  tn  fftr  Cmrnf  nyih'nn 


would  come  over  about  three-fourths  of  the  length  of  the  dam. 

This  line  of  faulting  passes  under  the  proposed  location  of  the 
sluice  gates  and  head  gates.  The  dam  is  thus  located  upon  a 
triangularly  shaped  mass  of  rock  'which,  near  its  end  near  the 
sluice  gates,  is  not  over  30  ft.  wide,  and  drops  off  to  the  lower 
pool  of  the  river  very  steeply.  These  conditions  might  be  de- 
scribed  at  greater  length,  and  should  be  in  case  it  is  desired 
to  explain  the  conditions  to  one  wholly  unfamiliar  with  the 
proposed  work. 

The  of  the  Hudson  at  this  point  may  be  ex¬ 

pected  to  reach  at  times  of  maximum  flood  over  100,000  sec.  ft., 
the  discharge  at  Spier  Palls  having  been  over  90,000  sec.  ft. 
during  the  last  spring,  and  the  drainage  areas  at  the  two  points 
are  but  slightly  different.  This  discharge  would  require  a  depth 
on  the  spillway  of  about  15  ft.  This  mass  of  water  plunging  from 
the  top  of  the  dam  onto  the  shattered  rock  beneath  would  very 
probably  take  out  everything  in  front  of  it,  stripping  off  the 
rock  layer  by  layer.  The  undermining  action  of  this  sheet  of 
water  falling  through  the  height  from  the  top  of  the  dam  to  the 
level  of  the  lower  pool,  which  is  85  ft.,  cannot  but  result  in 
further  undermining  the  shattered  rock.  There  is,  therefore, 
great  danger  that  in  flood  the  portion  of  the  dam  resting  upon 
the  narrower  part  of  the  rock  tongue  would  be  undemined  and  the 
dam  would  be  destroyed. 

In  addition  to  the  danger  from  undermining,  there  is 
the  additional  danger  that  water  percolating  through  the  cracks 
of  the  rock,  will  exert  an  upward  pressure  upon  the  sloping  sur- 


/ 


face,  and  that  one  or  more  sections  of  the  dam  will  slide  bodily 

down  stream  along  some  cleavage  plane. 

In  view  of  the  foregoing  conditions,  it  is  my  opinion 
that  this  dam  does  not  possess  the  degree  of  safety  which  the 
Commission  has  the  right  to  demand.  It  should  be  noted,  however, 
that  the  pondage  above  the  dam  is  small,  and  that  the  failure  of 
the  dam  would  not  cause  any  appreciable  flood  wave. 

Two  remedies  appear  to  be  open.  The  first  would  be  to 
construct  the  dam  in  its  present  location,  but  add  to  it  a  roller¬ 
way  extending  from  the  top  of  the  dam  down  below  the  surface  to 
the  bottom  of  the  pool  below,  there  giving  the  water  a  horizontal 
direction  by  an  0.  G.  curve.  The  second  remedy,  and  probably  the 
best  and  cheapest  solution  of  the  problem,  is  to  abandon  the 
proposed  site  entirely  and  build  a  dam  at  a  point  further  up 
stream.  This  is  entirely  feasible,  but  in  any  case  it  is  be¬ 
lieved  that  in  view  of  the  character  of  the  rock  at  this  locality 
a  roller-way  and  surface  protection  of  the  rock  below  are  essential. 

Very  respectfully  yours. 


Division  Engineer 


In  answer  to  your  verbal  request,  I  "beg  to  submit 
the  following  report  on  the  site  of  the  dam  proposed  to  be 
built  by  the  International  Paper  Company  at  Palmer  Palls. 

In  company  with  Division  Engineer  Perkins  and 
Assistant  Civil  Engineer  Suter  and  Cullings,  I  made  an  in¬ 
spection  of  this  dam  site  on  August  3th.  I  made  no  technical 
examination  of  the  plans,  and  it  is  assumed  that  the  dam  per  se 
has  been  safely  designed. 

It  is  proposed  by  the  International  Paper  Company 
to  build  a  dam  across  the  Hudson  River,  which  is  about  200  ft. 
wide  at  its  narrowest  point  in  this  vicinity, immediately  below 
their  present  dam,  part  of  which  was  carried  out  by  the  floods 
of  last  spring.  At  the  present  time  there  is  available  a  grose 
head  of  83  ft.  at  the  mill.  The  new  dam  is  to  be  about  38  feet 
in  height,  and  is  to  consist  of  eighteen  concrete  arches  of  15 
ft.  span  between  concrete  piers  4  ft.  thick.  Should  a  flood 
occur  of  the  magnitude  of  that  of  last  spring,  there  would  be 
a  depth  of  water  of  18  feet  on  the  spillway,  which  is  planned 
to  have  a  total  length  of  383  feet. 


0/t/ft/TM  a  ft  r<nnMHnimtian*  fa  tht  finurnyttian  Gfminivtion. 


The  dam  is  situated  on  the  crest  of  an  abrupt  falls 
approximately  20  feet  high,  giving  a  total  fall  of  60  ft.  from 
the  cxe3t  of  the  dan.  About  40  ft.  above  the  dam  is  a  pocket 
40  ft.  long  and  30  ft.  deep  at  its  deepest  point;  with  18  ft. 
of  water  on  the  crest  of  the  dam  it  would  give  a  total  head  of 
88  feet,  tending  to  uplift  the  foundation. 

The  foundation  of  the  dam,  which  is  a  granite  gneiss, 
is  distinctly  stratified  and  has  a  dip  down-stream  estimated  at 
15  degrees,  and  is  fissured  in  several  places  both  vertically 
and  horizontally,  the  vertical  cracks  being  the  wider. 

It  would  seem  apparent  that  as  no  apron  is  proposed  to 
be  constructed,  the  water  with  its  clear  fall  of  60  ft.  to  80  ft, 
would  undermine  the  fissured  rock  at  the  base  of  the  dam,  there¬ 
by  endangering  the  structure  and  making  its  eventual  failure 
almost  certain. 

The  pondage  created  by  this  dam  would  be  small,  and 
should  the  dam  fail  but  little  damage  would  probably  result  to 
the  property  below.  It  would  not,  however,  seem  advisable  for 
the  Conservation  Commission  to  give  its  approval  of  the  plans  of 
a  dam  which  seems  liable  to  fail,  even  though  the  resulting  dam¬ 
age  might  be  slight. 

In  the  writer’s  opinion,  the  best  way  to  build  a  dan  at 
this  point  would  be  to  construct  a  concrete  dam  between  the 
points  where  the  new  dam  is  being  built,  arching  the  dam  up¬ 
stream.  A  low  secondary  dam  could  be  built  a  short  distance 
below,  creating  a  pool  which  would  act  as  a  water  cushion  for 
the  flood  flows  over  the  main  dam. 
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Without  doubt,  the  proposed  dam  in  it9  present  location 
could  be  mads  3afe  by  the  construction  of  an  apron,  but  pro  habit¬ 
at  a  prohibitive  cost. 


Respectfully  submitted, 

(Signed)  Edward  H.  Sargent. 


EHS/F 


Asst.  Civil  Engr 


Sept.  2,  1913. 


Mr.  0.  H.  \7hite,  Chief  Engineer, 

International  B  y.  ;r  Co., 

30  Broad  St.,  !Tew  York. 

Dear  Sir: - 

Yours  of  the  29th  ult.  with  enclosures  tia  otated 
was  duly  received. 

In  your  letter  you  use  the  word  "reconstruction" 
while  in  the  application  you  use  the  word  "construction". 

The  latter  is  correct. 

At  a  neoting  of  the  Conservation  Commission  held 
tnio  morning, plane  covered  "by  your  application  for  both  the 
new  dam  and  repairs  to  the  existing  crib  dam  at  Palmer's 
"alls,  your  new  dam  at  Clone  Enllo,  and  repairs,  reconstruc¬ 
tion,  etc.,  to  your  dan  at  your  mill  "C"  on  Elaci:  River 
were  all  duly  approved,  as  to  all  of  which  you  will  be  fur¬ 
ther  formally  advised  through  the  Secretary. 

Yours  truly, 

Conservation  Commission, 

By 

•*'  •  V 
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Cr  r C  /  /}  ^  y 

TTIF^AS  the  Ir. t ••? .r,tt i or.ul  7?a,  -T  Con.;any,  1:.  v:r- 

an  office  at  30  Broad  Street  in  the  City  of  JTs.v  York,  did 
on  the  18th  day  of  August,  1913,  submit  plans  and  specifi¬ 
cations  for  additional  repairs  and  strengthening  of  a  dam 
located  in  the  Hudson  River  in  the  To'/ms  of  Corinth  and 
Luzerne  in  Saratoga  County,  said  dam  being  known  in  Con¬ 
servation  Corliss  ion  records  us  dar.  ITo*  351,  U.]  •••■:’  Hu;!s:.n 
Vaterohed,  and  did  by  Conservation  Commission  Serial  No. 
110  muke  application  for  the  approval  of  s  iid  plans  and 
epeoifications  under  the  provisions  of  the  Conservation 
Law,  and 

WHEREAS  said  plans  and  specifications  have  been 
approved  by  the  Chief  Engineer  and  the  Inspeotor  of  Books 
and  Bams  and  said  plans  signed  by  then  respectively. 

NO tTT  THEREFORE  BE  IT  PESOLVFB  that  said  plans  and 
specifications  be  and  hereby  are  approved  provided,  how¬ 
ever,  that  this  resolution  shall  not  be  deemed  to  authorize 
any  invasion  of  any  property  rights,  public  or  private,  by 
any  person  in  carrying  out  the  requirements  of  this  resolu¬ 
tion,  nor  to  oreats  any  claim  or  demand  against  the  State 
of  Hew  York. 
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IT  UlUr,  LE¬ 

ST  ATE  of  New  York 


GcOftOt  E*  VaR  P\ 

jAMtS  W  FLEMING. 

JOHN  0.  MopRtN  #  : 

^LL'tSlONIMS 

AtatRT  e.HOYT  "X  V’/ATFRS 

ChicnEn^ineer 

IN  REPLYING  PLEASE  REFER 
TO  FILE  NUMBER 


»4Sf  ;<-Srl 

Conservation  Commission 
Albany 


OIVISION  OF  INLAND  WATERS 
John  0  Moore. 


James  J.  Fox. 

WAirv  COM 


Richard  W.  Sherman. 

e»*«»  CN«<»tin 

Alex.  Rice 


Jan.  28,  1914. 


Hr.  R.  W,  Sherman,  Chief  Engineer, 
Conservation  Commission, 

Albany,  H.  Y. 

Dear  Sir:- 


In  accordance  with  your  verbal  instructions  of  the 
24th  inst.,  I  have  today  inspected  Dam  !To.  361,  Upper  Hudson, 
recently  constructed  by  the  International  Paper  Company  across 
the  Hudson  River  at  Palmer  Palls.  Owing  to  a  sleet  storm  on 
Saturday,  followed  by  a  heavy  snow  storm  which  left  all  masonry 
and  machinery  covered  with  ice  and  snow,  it  was  impossible  to  make 
a  thorough  inspection  of  the  dam.  So  far  as  can  be  seen,  however, 
the  dam  appears  to  have  been  constructed  in  a  thorough  and  pains¬ 
taking  manner,  and  in  accordance  with  the  revised  plans  approved 
by  the  Conservation  Commission  August  19,  1913.  The  structure 
is  practically  complete,  except  for  the  placing  of  three  or  four 
gate-stands,  and  the  closing,  of  the  sluice  left  open  to  take  care 
of  leakage  through  the  old  crib  dam.  The  hand-rail  has  not  yet 
been  placed  on  the  bridge  through  the  dan,  as  shown  on  plans. 

Hr.  Ashworth,  superintendent  for  contractor,  states  that  he  will 
be  ready  to  place  the  dam  in  service  at  the  end  of  the  present 
week.  I  see  no  engineering  reason  why  formal  permission  to  use 


this  dam  should  not  be  granted. 


E8C/F 


Cftltlmnt  nil  ninimnnirxtlimia  to  tin •  fiimoiixxion. 


Assistant  Engineer. 


ig^sa^  Ctaas-sg^  ■  .  t/W"  January  22nd,  1914. 

'v  ^  L^sWvi1  ' 

piin.iar.  DOixiic  •  .  77”  '  ’‘l  j  ■?  *  a-, 

l'UKsrnF:.NT  .  !  V! '**  /  .  'll  b  J  *1  ,CV\  ^ 


\  ,'P'rfrteci  r 


ywgj  cc/ 

*v  y  '»«£ 


piiii.ii*  r.  noiw. 

I'KK.SinK.VJ' 


The  conservation  commission. 


Albany,  U.  Y. 


%cv, 
U  O.  ^ 


Oentleraonj- 


We  beg  to  notify  you  that  our  dam  on  the 


Hudson  River  In  the  towns  of  Corinth  and  Lussrne,  and 
known  by  you  as  Ram  170.  361  Upper  Hudson  Watershed, 
Serial  no.  93,  le  finished  and  ready  to  receive  the 
water  with  the  exception  of  filling  a  small  sluice. 

We  make  this  notification  so  that  if  you  so  desire 
you  may  have  the  dam  inspected  before  it  receives  the 
water  pressure. 

As  we  desire  to  close  the  sluice  within 
the  next  few  days,  we  would  like  to  hear  from  you 
immediately. 


Yours  very  truly, 

IHTFHDlWOnAL. PAFFR  COMPANY. 


II-HM13M0  ilCKNiiS) 


Fill  out  a  form  as  complete  as  possible  for  each  dam  in  your  district  and  send  to  State 
Conservation  Commission,  Albany,  N.  Y.  ,  r 

/  1  K  ^ 

i.  Name  and  address  of  owners . . . . ~T„ . V' . 


2.  Date  of  construction. 


4.  '  .  . 


■  -  V- — _ 


3.  Uses  of  impounded  water.. 


4.  Character  of  foundation  bed. 


A  >  />-.<. 

: . . . 1 . 

<-■/  if*  / 

A  O  f 


k-«  *.  i _ *  . 


5.  Material  of  waste  spill . . .„. . . 

.  /  f  /  .  ,  ^ 

6.  Length  of  waste  and  depth  below  dam  . '  * 

/*■  *  <  ....  /  _  -  < 
.<>  >  ,  y  ■  *,  ,  7.  ♦  •  *  ' 

7.  Total  length  of  dam  including  waste....-...:...! . . . . . . .'.::.H.T.  ‘ 

‘  /  ^  v  ’ 

8.  Material  of  dam . . ' . 

9.  Discharges,  size  and  location . 


Below  sketch  section  of  waste  and  section  of  dam,  with  greatest  heights  and  top  thickness 
and  bottom  thickness.  On  opposite  side  sketch  general  plan  of  dam  and  give  distance  from 
a  bridge  or  from  a  tributary  stream. 


»  }  I*  ?  '  ft  I  '  4 

v.  ■  » i’  \  "  A  /-t *•  D  \  Y  '  Alo 

//  .  V 


/?  ^ 


-*  — »  /7?  *  *  “5  / 

•  t-v'  •<■■■  c  . —  '-W*  ,  .<  1  ,,  >  u  i.v’.vt  y- ,  „  >-> ,  ^  C:  i 


Pcor.lrri 
Refer,  :d 

c — V  -  . 


aa,  » 

nA._._  Svcrrtff-'j 


ik 


!v 


(Sinnuiuiv,  a<Mri."S  tin. I  .late.) 

/ 


llM.llAOO  ftft-HK-fatt 


Fill  out  a  form  as  complete  as  possible  for  each  dam  in  your  district  and  send  to  Slate 
Conservation  Commission,  Albany,  N.  Y. 

1.  Name  and  address  of  owners . . 

2.  Date  of  construction . 

3.  Uses  of  impounded  water by; ..pulo.nna  .pr^er . 

4.  Character  of  foundation  bed . J.-fUliTf! . 

5.  Material  of  waste  spill . . . 

6.  Length  of  waste  and  depth  below  dam . 

7.  Total  length  of  dam  including  waste. . . 

8.  Material  of  dam . '...J.u..::  a:'.. .nri'j  .fS*!.:...':' '.  t  i . 


9.  Discharges,  size  and  location 


Below  sketch  section  of  waste  and  section  of  dam,  with  greatest  heights  and  top  thickness 
and  bottom  thickness.  On  opposite  side  sketch  general  plan  of  dam  and  give  distance  from 
a  bridge  or  from  a  tributary  stream. 


aril  .'ml,  191.''.. 


(Si(<nnlure,  aridreM  ami  ilnte.) 


Jt-Wk.1t  WOO  UtltfiAS) 


Fill  out  a  form  as  complete  as  possible  for  each  dam  in  your  district  and  send  to  State 
Conservation  Commission,  Albany,  N.  Y.  _ 

f)  ^  ‘  /  S  /  ,  . 

i.  Name  and  address  of  owners  ....^*.!.-. T~' w  ‘  . 


. * . V  . V  -  v . 


2.  Date  of  construction...  //// . 

/  ^  /  .  *  *•  m.is  *'  * 

3.  Uses  of  impounded  water.^....\b\..\bur:fb<..  .S/.. L.  .-.v VA 

/y  /  /  / 

4.  Character  of  foundation  bcd..*.'i.A**!v . 

5.  Material  of  waste  spill. . 

6.  Length  of  waste  and  depth  below  dam . 

jTr'/  yy  J’r- 

7.  Total  length  of  dam  including  waste . 5:.../..?:.'.^/...^ . 

8.  Material  of  dam A>. . 


9.  Discharges,  size  and  location. 


Below  sketch  section  of  waste  and  section  of  dam,  with  greatest  heights  and  top  thickness 
and  bottom  thickness.  On  opposite  side  sketch  general  plan  of  dam  and  give  distance  from 
a  bridge  or  from  a  tributary  stream. 


REPORT  ON  COMPLETION  OF  WORK 


Conservation  Commission  —  Division  of  Inland  Waters 


Albany.. 


On . I  inspected  the  above  work  and  found  that  it 

had  been  completed  in  a  satisfactory  manner. 

Approved:  . 


Inspector  of  Docks  and  Dams. 


Chief  Engineer. 


INSTRUCTIONS  TO  APPLICANTS 

Requirements  for  Plans. — Before  beginning  the  construction,  reconstruction,  alteration  or  extension  of  a 
structure  for  impounding  water,  the  owner  of  the  proposed  structure  shall  submit,  in  duplicate,  to  the  Conservation 
Commission  complete  drawings  showing  the  location  of  the  dam,  the  flow  line  of  the  impounded  water,  the 
boundary  lines  and  the  ownership  of  the  property  affected,  the  nature  of  the  foundation  bed,  the  character  of  the 
materials  to  be  employed,  the  size  and  the  location  of  the  discharge  and  control  gates,  the  general  and  special 
features  of  the  dam,  and  such  dimensions  as  are  necessary  for  the  calculation  of  the  stresses  and  the  erection  of 
j  the  structure. 

Drawings  shall  be  on  sheets  of  uniform  size  24  inches  wide  by  36  inches  long.  Each  sheet  shall  have  a  white 
|  space  2}  inches  high  by  si  inches  long  below  the  title  to  receive  the  stamp  of  approval.  On  each  sheet  of  every 

set  of  drawings  there  shall  be  clearly  printed  a  conspicuous  title  in  which  shall  appear  the  name  of  the  county,  the 

I  name  of  the  city,  village  or  town,  and  the  name  of  the  stream  in  which  the  dam  is  located,  and  the  name  of  the 
owner  thereof.  The  scale  of  the  drawings  shall  be  stated  under  the  title.  When  the  designs  have  been  approved 
by  the  Commission,  one  set  will  be  returned  to  the  owner,  with  such  approval  endorsed  thereon.  Copies  in 
^  duplicate  of  the  specifications  under  wluch  the  dam  is  to  be  constructed  shall  accompany  the  plans. 

Inspection. — The  name  of  the  inspector  and  a  statement  of  his  experience  in  such  work  must  be  sent  to 

^  the  Commission.  There  must  also  be  sent  a  sample  of  at  least  one-half  a  cubic  foot  of  sand  and  of  cement,  and 

twenty  cubic  inches  of  the  stone  for  concrete  or  masonry  to  be  used  in  the  structure,  and  of  the  natural  materials 

A  in  the  foundation  bed.  The  foundation  bed,  after  it  has  been  cleared  and  prepared,  must  be  inspected  subject  to 

_  approval  by  the  Insix'clor  of  the  Commission.  The  inspection  of  materials  takes  about  ten  days  in  the  laboratory. 

•  On  ru  |  a.  st  tags  will  be  sent  for  labeling  the  ’materials. 


J 


N  - 


APPROVAL  P»Y  COMMISSION 


State  of  New  York 
Conservation  Commission 
Albany 


On f.cz:. . Conservation  Commission,  by  resolution  duly  adopted, 

approved  of  the  above  application  for  the  {  eon&t™G'*^n  l  Qf  dam.v?4./...^ . T' 

^  yj  .  (  reconstruction  ) 

on . . and  hereby  gives  permission  for 

I  ction  1  4 

the  j  recons^ructjon  f  of  said  dam  within. . months  from  date  in  accordance  with  the 

specifications  and  plans,  and  subject  before  erection  to  the  approval  by  the  Inspector  of  the 


materials  of  construction  and  of  the  foundation  bed  when  stripped  and  prepared,  and  subject 
to  the  inspection  of  the  work  during  and  after  construction.  This  approval  may  be  amended 
if  deemed  necessary  to  secure  a  safe  structure. 


(Seal)  Secretary  to  Commission. 


.  REPORT  ON  INSPECTION  OF  FOUNDATION 
Conservation  Commission  —  Division  of  Inland  Waters 


Albany.. . 

Work  on  the  above  dam  was  started . .  contracts 

for  the  same  having  been  awarded  to . 


On 


Approved :  . . . 

Inspector  of  Docks  and  Dams. 


Chief  Engineer. 


Sheeting  or  other  cut-off.. 


Is  fishway  provided? . J-cr>e  . . . 

General  description  of  regulating  works,  gate  houses,  outlet  pipes,  penstocks,  forebays,  canals, 
flashboards,  gates,  log  chutes,  etc. 


Names  of  owners  of  property  which  will  be  submerged  by  construction  of  dam,  with  approx¬ 
imate  submerged  area  owned  by  each. 


It  is  intended  to  complete  work  covered  by  this  application  by . Hoy. ...I*. .15.13... 

(Date) 


REPORT  UPON  APPLICATION 

Conservation  Commission  —  Division  of  Inland  Waters 


Albany.(^f?^L...i..~ . 


I  have  carefully  examined  the  plans  of  the  above  dam,  and  find  that  if  the  work 

is  constructed  in  accordance  with  the  plans,  file . . . 

with  good  workmanship  and  the  specified  materials  that  it  will  be  safe. 


Approved 


fykf&h . 

Chief  Engineer. 


QA /^> 


Inspector  of  Docks  and  Dams. 


Masonry  or  timber  portion:  5 

Length  on  top . fcct- 

Length  in  stream  bed.... .  . .  .  . .  . feet. 

Maximum  height  above  stream  bed . ...feet. 

Maximum  height  above  foundation  bed . feet. 

Maximum  width  of  base . feet- 

Maximum  width  of  top . - . feet. 

Elevation  of  top  above  maximum  water  level  in  pond . feet. 

Elevation  of  top  above  spillway  crest . feet. 

Nature  of  foundations . .8.0.01? . . . 

Earth  portion: 

Embankment:  Hcr.e 

Length  on  top .  feet. 

Length  in  stream  bed . .feet. 

Maximum  height  above  stream  bed . feet. 

Maximum  width  of  base . . . ieet. 

Maximum  width  of  top . feet. 

Elevation  of  top  above  maximum  water  level  in  pond . feet. 

Elevation  of  top  above  spillway  crest . feet. 

Slope,  upstream  face .  . 

Slope,  downstream  face.. . - . 

Core  wall:  Hone 

Material . 

Elevation  of  top  above  spillway  crest... . feet. 

Width  of  top . feet. 

Batter  of  faces . 

Maximum  height  above  foundations . feet. 

Maximum  width  of  base.. .  . . feet. 


l 


LOCATION  AND  GENERAL  DATA 


Site  of  dam  is  on  ..U*&is.ou.iUvar . 

(Name  of  stream) 

;i  branch  of . .  within  the 

(Name  of  stream) 

limits  of  the  town  of . G printh  and  Luzerne . ,  County  of._.SaratQca..or.tL.V<’arren 

About  JL/4.n.U©.  hgI.ow..thfl.  t«iiJ^..tiefr.ve.eji  .teo..to-.7r.s..o£-Cor-inth-and- -lusercfi . 

(Give  approximate  distance  front  well-known  bridge,  dam,  village  or  mouth  of  stream,  so  Ih  it  work  can  be  located  on  map  of  state) 


Purpose  of  dam  .holding  water .  to. . .enable .  the  Paper. .11111  to.  be  operated,  during.  ..the . 

c  r.'-trv-.tlor'  oi  re;.?  ecr ero^o  ..-l.tr; . . . . 

Reasons  for  making  changes  in  existing  structure . port.  of.  present.  Goff  or.  .Baa  was. built . 

In  cornec 1 1  on  v/ i th ..repairing . .the  work  in  1^e..fil?>6itlftl..tli*fir..orlb..da«.......2hls..lfi...to.. 

be  planked  ever  and made ...safe to >  carry next [..spring's supply...  Part  of  the  .present 

structure  will  be  braced  on  the  down  stream :  s  i  de *  in  order to ;.  wlthBtend..uo5:t..sprArB.,.3 
flood. 


DATA  AND  DIMENSIONS 

General : 

Materials  of  which  dam  is  to  be  constructed.  ..?L?ber  crib  dan,  f  illed  with  stone. 
and  thoroughly  ledge  pinned 


Area  of  watershed  above  dam.... 27.60 . square  miles. 

Area  of  water  surface  of  pond  at  level  of  spillway  crest . 7 . . acres. 

Capacity  of  reservoir  (at  above  level)  ..shout.. .  9*000*000 . cubic  feet. 

Length  of  spillway  crest... ...about  .-525 . . . .feet. 

Maximum  depth  of  water  on  spillway  crest- . . . .feet. 


Maximum  discharging  capacity  of  spillway— . cubic  feet  per  second. 

Maximum  discharging  capacity  of  spillway  per  square  mile  of  drainage  area . 


cubic  feet  per  second. 


•■*■•>* *•  N"  in'M  ii  i  i s  n-w  » 

oco«ot  e.  van  «»«»  State  of  New  York 

James  W.  Tumino  ,  >■ 

JO«N  O  MOORE  ln  (  •>[  r 

CNN.....,*..,  (taij-.-'r 

Albert  e.  hovt  jjp’/’A  "  •  - 'i * 

JO*'N  J.  Farrell  d  *v 

Al»(.  ItCADA*'  .  l’„  ^  •  .  -  j.  /I 

CONSERVATION  COMMISSION 

Albany 

Serial  No..  //.? . 

Application  filed 

Approved  by  Commission.  £ 

Material  Tag  No . 

Foundations  inspected.... . 

Final  inspection . 


*'  ) 

Dan,  A  *». — 


DIVISION  or  INLAND  WATERS 

JOHN  D.  MOO  Hi. 


JAMES  J  FOK 

OtAUTV  COMMISS  ONt* 

Richard  W.  Sherman 


Alex.  Ricf  mcKim 

iNMICIO*  or  DOOM 
A««D  D»Mi 


APPLICATION  FOR  OONOTUUCTIW*  OH  RECONSTRUCTION  OF  A  DAM 

No.  30  Broad  Street*  Hew  York  City 

(Address  of  Applicant) 

Application  is  hereby  made  to  the  Conservation  Commission  of  the  State  of  New  York, 
in  compliance  with  the  provisions  of  Chap.  LXV  of  the  Consolidated  Laws,  the  Conservation 

Law,  for  approval  of  the  detailed  specifications  and  plans,  marked . . .  Sketch .  fhowinc  Coffer . 

Dot  at  Hudson  River  at  Corinth,  N.Y.-  No.  3-814 

herewith  submitted,  for  the  j  ^^^sbaiction  j  ^am  herein  described.  All  provisions  of 

law  will  be  complied  with  in  the  erection  of  the  said  dam,  whether  specified  herein  or  not. 

. ^•...1^....1?13 .  |  Signature  of  \  international  Paper  Co. 

<D,W  ( Applicant  j  .  . 

Per  <^0  X 

. . >"  r 


REPORT  ON  COMPLETION  OF  WORK 


Conservation  Commission  —  Division  of  Inland  Waters 

Albany . 

On . . I  inspected  the  above  work  and  found  that  it 

had  been  completed  in  a  satisfactory  manner. 

Approved:  . 

Inspector  of  Docks  and  Dams. 

Chief  Engineer. 


INSTRUCTIONS  TO  APPLICANTS 


Requirements  f or  Plans. —  Before  beginning  the  construction,  reconstruction,  alteration  or  extension  of  a 
structure  for  impounding  w  ater,  the  owner  of  the  proposed  structure  shall  submit,  in  duplicate,  to  the  Conservation 
Commission  complete  drawings  showing  the  location  of  the  dam,  the  flow  line  of  the  impounded  water,  the 
boundary  lines  and  the  ownership  of  the  property  affected,  the  nature  of  the  foundation  bed.  the  character  of  the 
materials  to  be  employed,  the  size  and  the  location  of  the  discharge  and  control  gates,  the  general  and  special 
features  of  the  dam,  and  such  dimensions  as  arc  necessary  for  the  calculation  of  the  stresses  and  the  erection  of 


the  structure. 


i: 

i 

i 


Drawings  shall  be  on  sheets  of  uniform  size  24  inches  wide  by  36  inches  long.  Each  sheet  shall  have  a  white 
space  2}  inches  high  by  5}  inches  long  below  the  title  to  receive  the  stamp  of  approval.  On  each  sheet  of  every 
set  of  drawings  there  shall  be  clearly  printed  a  conspicuous  title  in  which  shall  appear  the  name  of  the  county,  the 
name  of  the  city,  village  or  town,  and  the  name  of  the  stream  in  which  the  dam  is  located,  and  the  name  of  the 
owner  thereof.  The  scale  of  the  drawings  shall  be  stated  under  the  title.  When  the  designs  have  been  approved 
by  the  Commission,  one  set  will  be  returned  to  the  owner,  with  such  approval  endorsed  thereon.  Copies  in 
duplicate  of  the  specifications  under  which  the  dam  is  to  be  constructed  shall  accompany  the  plans. 

Inspection. — The  name  of  the  inspector  and  a  statement  of  his  experience  in  such  work  must  be  sent  to 
the  Commission.  There  must  also  be  sent  a  sample  of  at  least  one-half  a  cubic  foot  of  sand  and  of  cement,  and 
twenty  cubic  inches  of  the  stone  for  concrete  or  masonry  to  be  used  in  the  structure,  and  of  the  natural  materials 
in  the  foundation  lied.  The  foundation  bed,  after  it  has  been  cleared  and  prepared,  must  be  inspected  subject  to 
approval  by  the  Inspector  of  the  Commission.  The  inspection  of  materials  takes  about  ten  days  in  the  laboratory. 
On  request  lags  will  be  '-ent  for  lalxjling  the  materials. 


APPROVAL  BY  COMMISSION 

Static  ok  New  York 
Conservation  Commission 
Albany 


On . the  Conservation  Commission,  by  resolution  duly  adopted, 

approved  of  the  above  application  for  the  j  ^econstnaction  |  dam..^ 4^L^LtA...bfc: 

. hh&iL***. . and  hereby  gives  permission  for 


on . 

the 


{ 


construction 
reconstruction 


?  I  of  said  dam  within.  ..months  from  date  in  accordance  with  the 

ion  )  / 

specifications  and  plans,  and  subject  before  erection  to  the  approval  by  the  Inspector  of  the 
materials  of  construction  and  of  the  foundation  bed  when  stripped  and  prepared,  and  subject 
to  the  inspection  of  the  work  during  and  after  construction.  This  approval  may  be  amended 
if  deemed  necessary  to  secure  a  safe  structure. 


REPORT  ON  INSPECTION  OF  FOUNDATION 
Conservation  CoMMirsiON  —  Division  of  Inland  Waters 


Albany..... . 

Work  on  the  above  dam  was  started . .  contracts 

for  the  same  having  been  awarded  to . 


On  ..f-u ^  JJJ ^  ^  ct •rfev'yY 

. i.  ..  .^f _ <  /i^  ^ ~/r  *  ^  .  /j 

,  ^ _ . . 

Inspector  of  Docks  and  Dams. 


Approved: 


CAie/  Engineer. 


Sin  of  in*'  or  other  mt-ofl... 


Is  fishway  provided? _ _ ~7.  . . .  . 

General  description  of  regulating  works,  gate  houses,  outlet  pipes,  penstocks,  forebays,  canals, 
flasliboards,  gates,  log  chutes,  etc. 

. ..  . 


Names  of  owners  of  property  which  will  be  submerged  by  construction  of  dam,  with  approx¬ 
imate  submerged  area  owned  by  each. 


1 


Masonry  or  timber  portion: 
Length  on  top . 


feet. 


Length  in  stream  bed . .  feet. 

Maximum  height  above  stream  bed .  . feet. 

Maximum  height  above  foundation  bed . . . . . feet. 

Maximum  width  of  base . feet. 

Maximum  width  of  top . feet. 

Elevation  of  top  above  maximum  water  level  in  pond . feet. 

Elevation  of  top  above  spillway  crest . feet. 

Nature  of  foundations  . . 


Earth  portion: 

Embankment: 

Length  on  top . feet. 

Length  in  stream  bed . . . feet. 

Maximum  height  above  stream  bed . feet. 

Maximum  width  of  base . feet. 

Maximum  width  of  top . feet. 

Elevation  of  top  above  maximum  water  level  in  pond . . . feet. 

Elevation  of  top  above  spillway  crest . feet. 


Slope,  upstream  face . 

Slope,  downstream  face. 
Core  wall: 

Material . 


Elevation  of  top  above  spillway  crest . . . feet. 

Width  of  top . . feet. 

Batter  of  faces . 

Maximum  height  above  foundations . : . feet, 

Maximum  width  of  base . . . feet, 


LOCATION  AND  GENERAL  DATA 


I 


(  Site  of  dam  is  on 
a  branch  of 


I 


<L*- 


(Name  of  it  ream) 


(Name  of  stream^ 


within  the 


r»^- 


limits  of  the  town  of . ,  County 

(Cive  approximate  distance  from  well-known  bridge,  dam,  .ill.igc  or  mouth  of  stream,  so  that  work  can  be  located  on  map  of  state) 


^v^ive  approximate  aaiancc  inmi  unugc.  uau,  .  tu.'^c  c 


Purpose  of  dam. 


/g 


Reasons  for  making  changes  in  existing  structure..  d£Z£<S  C.< 


X 


l 

I 

1 


I 

I 

I 

I 

I 

I 


DATA  AND  DIMENSIONS 


General : 


Materials  of  which  dam  is  to  be  constructed. 


Area  of  watershed  above  dam..  £? . ^ . . ..square  miles. 

/  =5 

Area  of  water  surface  of  pond  at  level  of  spillway  crest..  v-r®°  o  ejP 


•OCR*. 


Capacity  of  reservoir  (at  above  level) . cubic  feet. 

Length  of  spillway  crest . . .feet. 

Maximum  depth  of  water  on  spillway  crest..  xr  of- .  . feet. 

Maximum  discharging  capacity  of  spillway. ...^P &  . cubic  feet  per  second. 

Maximum  discharging  capacity  of  spillway  per  square  mile  of  drainage  area . 

. . cubit:  feet  per  seeund. 
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State  of  New  York 


CONSERVATION  COMMISSION 

Albany 


]) inn  So.'-'-3  ^  J  ti 

DIVISION  OF  INLAND  WATERS 

John  D.  Moore. 
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Richard  w.  Shenman 
Alex.  Rice  mcKim 
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Serial  No .  93 . 

Application  filed.. 

Approved  by  Commission . 

Material  Tag  No. . 

Foundations  inspected_,^>-^ 
Final  inspection.. . . 


e* /?sj 


APPLICATION  FOR  CONSTRUCTION  «€Ul  MBCONSSRgCTjQN-  OF  A  DAM 


'  Application  is  hereby  made  to  the  Conservation  Commission  of  the  State  of  New  York, 
in  compliance  with  the  provisions  of  Chap.  LXV  of  the  Consolidated  Laws,  the  Conservation 
Law,  for  approval  of  the  detailed  specifications  and  plans,  marked..*^^?^.^?. . 


herewith  submitted,  for  the  j  j-  of  the  dam  herein  described.  All  provisions  of 

law  will  be  complied  with  in  the  erection  of  the  said  dam,  whether  specified  herein  or  not. 
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Send  the  following  message  subject  to  the  terms  [ 
on  back  hereof,  which  arc  hereby  agreed  to  ) 


TrOco  C'.or"e,  ?T.  Y. ,  Aur.  6/13. 


Hon.  John  j).  Hooro, 

C/o  R.  H.  .Burpee, 

Rockland,  Lnine. 


Pith  Perkins  and  Chief  En/rinecr  White  have  .just  inspected 
Palmer  Falls  dam  site  and  plans.  Still  consider  proposed  con¬ 
struction  and  3ite  combined  as  hazardous,  and  cannot  approve 
thereof.  I  desire  to  employ  three  outside  experts  to  examine 
and  report,  and  request  that  you  inspect  in  person  with  then 
•r:.'l  olf.  ’."ill  bo  back  in  Albany  th.i3  ovoninr.  PI  ease 
,  J  r  j  i:.  ’ 

RUSH  R.  W.  SJffiRUAN. 


Ca;;sci:r:T  piiil.  rook  st.^. 

,Y‘:  ,:Y  f J I  .<  TrM.'TV  Fi- 1 '  <.v 

i  ?/.r/n  d  i  ,\Tr:Lv . 

d  woo;x 


comte  riCCh'LAtin  jv.inz  tmf 

rupMiur,  a 'SO  I  '//ILL  Til  S.~ 


LCT-r.f  V/ILL 
',\PH  von  L't 


2  21  AM 


r> 


iijii  wmm^j 


rite  NQ  O  SO'.’.  ■*  H 
ftcc  Z056 


International 
Fbper  Co. 


PALMER  RO. 

(incorporated  Village  of  Corinth) 


STATE  OF  NEW  YORK 
CONSERVATION  COMMISSION 
DIVISION  or  INLAND  WATERS 

SKETCH  SHOWING  LOCATION  OF" 
PRESENT  AND  PROPOSED  DAMS 
AT  PALMER  FALLS 

Aug.  1913  A  SCALE  t  '40O' 

X't’i'l'tAA&iAs  CHIEF  ENG'R. 


F | pod  Line  - 


Total  vertical  load  on  assumed  joint 

Upward  pressure  of  water  (assurr.: no  fui!  i-'-'.';. 
pressure  at  heel  ,  decreasing  uniformly  ro  -era 
at  Toe ,  effective  over  t*vo-thirds  area  of  base) 

Net  vertical  load 

Horizontal  component  of  water  pressure 
Total  pressure  parallel  to  joint 
**  "  per pendicula  r  to  joint 

Coefficient  of  friction 


-  i  760  000 * 

-  4  630  00 0* 

-  2  200  00  O* 

-  3  005  000  * 

-  4  378  000* 


•  STATE  OF  NEW  YORK 

CONSERVATION  COMMISSION 

DIVISION  OF  INLAND  WATERS 

PALMER  PALLS  DAM 
SKETCH  SHOWING  EFFECT  OF 
WATER  PRE55URE  IN  JOINT  UNDER  DAM 


Computed  by.'.vSzS 
Ace  No.  C- 356 


Cheched  bf  I2,I9I3. 
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Diagram  Showing  Horizontcal 
Load  on  One-hal  f  of  Pier  N°7 


STATE.  NEW  YORK 
CONSERVATION  COMMISSION 
Di vision  of  Inland  Waters 
Sketch  Showing  Conditions  at  Pier 
PALMER  FALLS  DAM 

Note!  Elevations  shown  care  referred  to  IP 
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lEBllK'l 

DAM  MO. 
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lies.  date 

m  Elevations 


Gnome try  of 
Kon-over f low 


USE  TYPE 


section 
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IP.FLOW  SECi‘7 OE 
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Lil 

tD 

Settlement 

[T]  Cl?‘CkS  ‘  lj 

Q  Deflections 

@ 

Joints 

rn  Syr  face  of  | 

jej  Concrete  |_ 

jj  Leakage 

13 

Undermining 

PH  Settlement  of  r7T  Crest  of  Dam! 

If  1  Embankment  .LJ  I 

B 

Downs  tr  ear. 

Slope 

[T|  Upstream  H 

UJ  Slope  l 

“I  Toe  of 
_J  Slope 

m 

GEKEitAT,  COED.  OF  SP'WAY  AM) 

OUTLET  UOriKS 

• 

0 

Auxiliary 

Spillway 

ra  ®crv4ce  °r  r 

|_y  Concrete  Sp'way 

H  Stilling 

J  Basin 

0 

Joints 

m  Surface  of  r 

Concrete  L 

71  Spillway 
jj  Toe 

Mechanical 

E«|ui  p.ncnt 

• 

nn  piu»se  r 

LJ  p«oi  !_ 

1  Drain 

i 

jyj  Maintenance 
J2J  Evaluation 

COMMENTS : 


Hazard  Class 


itazare  ut. 
EH  Inspector 


1. 

•  •  •  • 

Kivcr  Basin  -  Nos.  1-23  on  Compilation  Sheets 

Y. 

County  •  Nos.  1-62  Alphabetically 

3. 

Year  Approved  • 

4. 

Inspection  Date  -  Month.  Day.  Year 

• 

3. 

Apparent  use  - 

4. 

Power 

4 

1.  Fish  6  Wildlife  Management 

2.  Recreation 

5. 

Farm 

4 

3.  Veter  Supply 

6. 

No  Apparent  Use 

6. 

2*E!  ’ 

e 

1.  lerth  with  Aux,  Service  Spillway 

2.  Eerth  with  Single  Cone.  Spillway 

.  3.  Eerth  with  Single  non-conc.  Spillway 

4.  Concrete 

5.  Other 

7,  Aa-Bullt  Inspection  -  Built  substantially  according  to  approved  plans  and 
specifications 

Location  of  Spillway  and  Outlet  Works 

1.  Appears  to  meet  originally  approved  plans  and  specifications. 

2.  Not  built 'according  to  plans  and  specifications  and  location  appears  to  be 

detrimental  to  structure. 

3.  Not  built  according  to  plans  and  specifications  but  location  docs  not  appear  to 

be  detrimental  to  structure. 

Elevations 

1.  Generally  in  accordance  to  approved  plans  and  specifications  as  determined  fr-xn 

visual  Inspection  and  use  of  hand  level. 

2.  Not  built  accordlrg  to  plans  and  specifications  and  elevation  changes  appear  :o 

be  detrimental  to  structure. 

3.  Not  built  according  to  plans  end  specifications  but  elevation  changes  do  not 

appear  to  be  detrimental  to  structure. 

•  \  Size  of  Sptllvay  and  Outlet  Works 

1.  Appears  to  meet  originally  approved  plans  and  specif ications  as  determined  by 

field  measurements  using  tape  measure. 

2.  Not  built  according  to  plans  and  specif ications  and  changes  appear  detrimental 

to  structure. 

3.  Not  built  according  to  plans  and  specifications  but  changes  do  not  appear 

detrimental  to  structure. 

.*  Geometry  of  Non-overflow  Structures 

1.  Generally  in  accordance  to  originally  approved  plans  and  specifications  as 

determined  from  visual  inspection  .and  use  of  hand  level  and  tape  measure. 

2.  Not  built  according  to  plans  and  specifications  and  changes  appear  detrimental 

to  structure. 

3,.  Not  built  according  to  plans  end  specifications  but  changes  do  not  appear 
detrimental  to  structure. 

General  Conditions  of  Non-Overflow  Section 

1.  Adequate  -  No  apparent  repairs  needed  or  minor  repairs  which  can  be  covered  by 

periodic  maintenance. 

2.  Inadequate  •  Items  in  need  of  major  repair. 

^or  boxes  listed  on  condition  under  non-overflow  section. 

1,  Satisfactory. 

2,  Can  be  covered  by  periodic  maintenance. 

3,  Unsatisfactory  -  Above  and  bcyonJ  normal  maintenance. 


General  condition  ot  .spillway  and  l)ut Jet  Works 


1.  Adequate  •  No  apparent  repairs  needed  or  minor  repairs  which  can  be  covered  by 

periodic  maintenance. 

2,  Inadequate  -  Items  in  need  of  major  repair.  ' 


Items)  For  boxes  listed  conditions  listed  under  3pilluay  and  outlet  works. 

1.  Satisfactory. 

*  2 .  Can  be  covered  by  pcriodicmnlntenance. 

•3.  Unsatisfactory  -  Above  and  beyond  normal  maintenance. 

4.  Dorn  does  not  contain  this  feature. 

• 

Maintenance 

1*  Evidence  of  periodic  maintenance  being  performed. 

2.  No  evidence  of  periodic  maintenance. 

3.  Mo  longer  a  dam  or  dam  no  longer  in  use. 


g..CajHaxard  Classification  Downstream 

1;  (A)  Damage  to  agriculture  and  county  roads. 

2.  (B)  Damage  to  private  and/or  public  property. 

3.  (C)  Loss  of  life  md/or  property. 


Evaluation  -  Based  on  Judgment  and  Classification  in  Box  Nos. 


CLArybipxCA; 

: 

60 


Evaluation  for  Unsafe  Dam 


1.  Unsafe  -  Repairable. 

2.  Unsafe  -  Not  Repairable. 

3.  Insu  f  f  Icic  nt_£y  fd<?  n£c__£o_dcc  1  a  r  c*_u  n  s  a  fc . 

- RiN/feA  RASlKfe _ COUNT  tES 


(1)  LOWER  HUDSON 

(2)  UPPER  HUDSON 

(3)  MOHAWK 

(4) .  LAKE  CHAMPLAIN 
(3)  DELAWARE 

. (6)  SUSQUEHANNA 
(7)  CHEMUNG 
(6)  OSWEGO 
(9)  GENESEE 

(10)  ALLEGHENY 

(11)  LAKE  ERIE 

(12)  WESTERN  LAKE  ONTARIO 

(13)  CENTRAL  LAKE  ONTARIO 

(14)  EASTERN  LAKE  ONTARIO 

(15) '  SALMON  RIVER 

(16)  BLACK  RIVER 

(17)  VEST  ST.  LAWRENCE 
.  (18)  EAST  ST.  LAWRENCE 

(19)  KACQiiCTTE  RIVER 

(20)  ST.  REGIS  RIVER 

(21)  IIOVS  ATONIC 

(22)  LONG  ISLAND 

(23)  OSWEGATCIIIF. 

(M)  QRASfeS.  • 


••  3b  IrviNC.STON 

31  MAOlSON 
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99  MOMGOMCItY 
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APPENDIX  C 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


O  Ungauged  Control  Point 
O  U.S.6.S.  Gauge 


Scale:  1:500,000 

DRAINAGE  BASK 


|V|  STETSON  •  DALE 

M#  TEL  31 5- 797-5000 


AOJECT  NAME  . 


.PROJECT  NO.. 


DRAWN  BV . 


1 . 1 . I  I . ! . i 


•  f . J- - . ♦ 


t :i 4 — \ . i ~4 - -1 4 - (” I - - (■ 

_i  !  L  /  L  i  !  .  / 


■I . t  ■  f 

I  I'/  / 


^'c/  'Tf’dt/f/xj.  ./rfoc/efs  h-  jcb/ 

+}R  )=  7.SZA  *St . ] 


I  Hud7&l&^  (\<L  : 

,&f  £ MQ/treefcs 


«  13, 


e>./SS 


J . I . M . 1 . I- 


f  ■  •  4 . ^ . j - ^ . - 4' . : . 

A-  i£\ 'Ode I 


\4t  ic/^0  /  nake  | „j. 

tii  Surkci . az&L . &u j< 


<?S 


\tnasi&  i  %  +  /,0 


*  -  -  -+-  . h  - 


i  . 1  . j  ! . I . I 


L  U  tut  1 


1.  t . i 


jhM s. 


. -f  f . t . f - t . i . *  - 1 .  | . . T 

. I  s4-  2S* 2- . «ii;  •  . 

. St*: . /.4S: . i . 1 . 1-  ! . i 

Hi  m  i.i_i 


i .  t - f . f- 


. $ 


i>9»l  . 1 . 1  1 . ' 

6J . Lk . IZMl  . 


s’ 


./i.A-  l . J . . . 1 - J - - i . i  . L . 

Mil:  .j . ;  _J_i . l  . . j . | . i  . I.  : 

5  7tC  TQ,  *.  _j  ieP*4:r-&S/xtz.  fcg .  S-J 

■!  ■».**»  r/ouj,  Qj?C%N  4  350  <Ss  fi>r  4*iS  1  tj.&3 


»  ‘  f  » 


|V|  STETSON  •  DALE 

mm  tel  31 5* 797*5600 


IK1  STETSON -DALE 


BANKERS  TRUST  BUILDING  fR\fS<3 
UTICA  •  NEW  YORK  •  13601  IMS? 

TEL  315*797*5600 


PROJECT  NAME  . 


.PROJECT  NO. 


Sgg 


■■■nffimRIfllHBIliBIKiillUBnil 

mmmmmmmumssmuutmmuumum 


mwmmmmmm 


mmmmmi 


W  STETSON  •  DALE 


BANKERS  TRUST  BUILOING 
UTICA  •  NEW  YORK  •  13601 


TEL  3  IS* 797-5800 


ROjiCT  name _ N.  V.  5.  ~2><?/vr  Trj<,p£c//ans  -  /  9<BO 

_ ~Pa.//%££. _ ^//fi _ _ _ 


.DATE- 


SUBJECT. 


2D/Sd  /Zips  hay _ dg-f/f.fa 


-PROJECT  NO. 
DRAWN  BY _ 


t  f 


+  H 


.2-;  ... 


rLft/iji  Ufj/. 


,  ]./%  4 /feojf . \.lfy/&akk\  . ] 

.  j  $itfC/d/.efA  nAsnJiez  l/>i  -  i  .  :  -- 

|  /<2££/><ty  ?£)  . fy 


. 1 . 4- . I . 


*tu>  h 


U 


Si 


/.aue/et. .  £:  . | . 4 . i_i_|_ . i . ,  . 

•  !  ...  |  ’TcjzCrfL . I Sptltum^  1  . _  L . I . I 

i.  |  \7lp\rf  f/esfiJbiaitds  4 . i. 

.  Mcam  j A/j.  va  . S  tyu a//  Zfi&sxS  * 


{  * f- 

S/4>U.  ■  ! 


1  k 


? . t' 


t  J .... 


:  S/7./7  :  ;...!..;  M.S'  \ 

.  .S2J,  .  ,  :  H33' 


'\/6p$.  Afe> ; . 4-  &  .£>*  Z  6f*wfms%. 

/<m  rn  s  SzLa,  &*Z  : 


3zi& 


i  1 


4 . i 


• » 


)  I 


»! 


4- 


in.  a 

o  ■> 

r-  O 

•A  A 
■O  O 


A  ^ 

*-  >c 
r\t  -4 
-n  r\j 
l_J  A 


O 

•o  <. 

>M  *“ 


Aj  A  JO 

r.'j  a  *- 

*o  *-  a 

UJ  •  J 
<3  \J 


AJ  ^ 

>/  ^ 


>  J  «-  U 
*-  aj 

■O  rsj 


«  X  U  o  l.»  >c 

(V  i/>  O  ^  *~ 

IA  ^  ^  A 

O  O 
AJ  AJ 
fO 


■O  U>  D  *“ 
AJ  A  ««  A  • 
mtnuaom 


o 

o 


2 

o 


O' 
r-  ■/  ■ 
N»  C 
a  p*- 


^  A  ‘ 

*  rw 
A  <v 
A  A- 


»  AJ  A 


o 

«*  UJ 

z 

X 

* 

o 


A  »- 

|>J 

uO  ui 
*  *- 
3 
C 


UU  -I  'M  tM  O 
*  ■* 

<  A 


O  A  30-00^0  A 
•  A  •  O  A  • 

A*  Cl  'AN 

A  w  Aj  A.  A 


AJ  I 


^  A 
«  A 
03  >4 
a.  t- 
o 


P-  ^  XI  u  u  « 
I  *V  <1  C  O  • 

^lAlOfVN 
0-0  •» 
aj  *“  •- 

rsj 


NfOmuut-  ^ 

«-  Aj  *1“  A-  l_J  •  «  O  « 
•  AAOQOA.(MAA 
A-  -OtrtOr 

•-  w-  o  •- 

♦A  f- 


O  t\J  UU’.'iA'M'Ji  I 
im  A  aj  At  'ino  4 
tfliAr  A  A 

fV  CO  fw 


ut*i.uuv»ir<ju 
i\i  <A  -O  >0  •  •  O*  A 
A  A  A  A  O  ^  >f  A 
flO  «fN 


iarOwJ^lAU«miMO 
AJ  A  A  ^  •  •  >  Aj 

(A  lA  lA  >0  O  »A  ^  4  lA 

_J  A  A  Aj  ^ 

-j  ou  >r 


'uo.jiP'Voo'O'C  o  i\  a 

Ui  P-  A  ^  A-  »  •*>->>  • 

x  A  A  N  r  »•  (A  4  A  w- 

_J  rv  CO  l-  N 

<  o  ro 


uiOOMjrJ'O'I'lw  <* 

>  f  Ar  «  •  •  *)»•  O 

J  AABJiMi>4A  • 


*#  O 


a  Ac  «  •-  a  ».  >  "a  a  ,m 

•  4 


a  U  f-  a  o  Q  '1  ,.l  IM  O  N  >N  \ 

*•  Aj  t~  •  C  r-  r-  • 

•A  A  i>  >*  A  •  •- 

A»  N  A 

t“  Al  f  A 

A  A 

T-  r--4'*AA</)(S)UJUJ«*0 


A  «»  A  <J>O«-fMI'0'liA'O^.00i>i3^Aj"O^/>ON»X)>O«“<MfA-rA43N00>O 

AAAAAAAOO'OO'O-o^'O'OorNrN.r^i^hwv.p^^rNfN.ooao^iJOaoxj^oxiooooo 


<  'OX)  a)  n  ac  x3->o*orao^»-»-forgf>j#Njf>*oirvfMru»o-^»n^^>rkA'0'Oi0^f^N-N*uOt)^‘AiAin 

■O  *-  O  Q  r-*-«~r\j«-(M  -\t  ro  »A  O  >“*  [N. 

m  >r  >r  >r  ^  >r  **  toui 

at  *“  ^  ,-V 


V 

*  ►-  ►*  l 

ui  «  O  <  - 
Qt  H- 
t-  X  X 

i/>  a.  x  cl  i 
«c  a.  ^  . 
k.  ac  <  ac  , 
o  J  a  o  i 
o  d  o  • 

oi  z  o  a 
u  a  a  a 

at  x  »-  x 


►-  a.  i 

-  o  <  «*  o  - 

•  ►-  ac  ►- 

X  o 

x  a.  o  x 

.  u.  <  ac  a. 

;  <  a  a  «  i 

;  ac  v3  ►  ac  t 

IISOZIAI 
IO>  o 

;  at  o  i»»  ac  . 

i  o  >  a 

•  ^  x  ►  . 


a.  »-  a.  t 

o  <  o  «*  «  o  « 

t-  QC  t-  QC  t- 

Ifl  X 

x  o  x  a.  o  x  i 

a.  ac  a.  <  oc  <k  « 

<  a  <  z  a  <  i 

cc  >-  a  o  >-  ac  t 

U>  x  ls  ©  X  o  ' 

O  o  at  o  i 

>  at  <m  ac  o  m  ac  i 


l/)OhOOh33hhOIDKOISHOhOOHO^SHOID»>OtDOKOIDHOlDhOlBKO 

•X3XZ3XX33XS3ZS3X3ZS3Z9C3XX3ZKZaZCZ>ZK3ZS3X 

>1.30330030030030030300300030030303003003903 

oaaccttKuBsacausauQcaessuKKKuKauaftuQcikQcuoKauKacuaK 


C0NB1NE  2  MICROGRAPHS  AT  257 
ROUTE  HVOROGRAPH  TO  1257 
END  OT  NETWORK 


UNIT  hTDROGRAF  hlUC  END -0  F  -  FIR  1 00  ORDINATES#  LAO*  l-'.SA  HOURS#  CP=  T..SS 


TRSPC  COPPUTEO  BY  THE  PRO I.RAH  IS  0.926 


1 

] 


m  • 
o 

o  fNJ  O 

i_»  r\j  r- 


SPC  COMPUTED  at  THE  PPOORAP  IS  C.9^6 


UNIT  HYDROGRAPH  DATA 


i/T  r  « 

a  «—  co  o  v\  10 
N.  O  O  X  v 
•n  ru  t- 


«—  N  f\J  Q  S  -O  f\J 
*-  (VU  -f  4J  -V* 
#  V>  CM  CM  X  *- 
J  fOMf- 

o 


•  X  fv  X  VI  X  ao 

©  OifUMOflOO 

uum«*iY* 

H  'MKlf- 

x 


©  fn  vi  rg  x  v>  v> 
V>  v*  rg  -o  X  © 

X  K>>^iA(M 
04  VI  *- 


II  lOfgt-oiM  » 
g  (MM'O'OOI 


<  fM  OrfONfW 
X  00  O  30  «0  X  > 
*-*  X  Vi  O-  -O  rg 
O  1“  4  Y- 


tt 

UltAO^nNt 
a  u  ^  n  t 
•  *-  x  *- 


irt«00«rlMN 
■*l  <;  in  fs  u  o  i-  •# 
>0  'O  fOr-*Mr- 

x  rg 
x 


atooruo^rM^'O 
o  ?\i  rg  o-  O  v>  eg  x 

v>  .-v  m  ao  m  ^ 
x  x  <g 


*-0>|irtN  <©  *- 
©  O  X  JO  O  V>  IA 
O'OO'inr 

-#  <v 


»  •  IV 

O  V> 
a.  «M  • 

£’  **-  *- 

O  y-  00 

U  GO  fv 

O  O 
r-  Oj 


(/) 

•“  *o 

© 

o 

o 

•  o 

♦ 

o 

o 

♦ 

© 

•X  r« 

« 

o  © 

• 

• 

A  ♦ 

o  o 

« 

H- 

© 

r? 

« 

44 

« 

© 

© 

»v 

« 

© 

<*N 

« 

<. 

T“ 

Kl 

« 

■* 

«/) 

IO  • 

« 

H 

ao 

V| 

« 

•m 

u 

JO  r- 

♦ 

rg 

« 

X 

•  u 

* 

*“ 

« 

Ui 

«-  VI 

« 

« 

« 

Ui  © 

X  © 

*-  o 

« 

Ui  © 

X  © 

v» 

o 

k- 

X 

a 

X 

V) 

X 

vi 

© 

X 

VI 

X 

<g  • 

k- 

-I 

Ik 

© 

© 

♦- 

© 

M 

o  rv 

V) 

VI 

• 

• 

VI 

« 

•  VI 

M 

M 

© 

© 

•-» 

X 

©  x 

<e 

X 

V— 

o 

VI 

44 

UI  «“ 

X  • 

K1 

rg 

Ui  © 

X 

X  VI 

Oi 

X 

o 

& 

« 

O  NO 

X 

O 

X 

« 

z 

U  *A 

« 

Z 

•4 

M 

« 

M 

VI  O 

« 

M 

ac 

* 

o 

« 

Ui 

* 

fB 

o 

o 

« 

X 

« 

o 

o 

* 

« 

1-  o 

X  © 

X  o 

• 

• 

»-© 

X  © 

« 

ac 

X 

VI  o 

a 

© 

« 

X 

X 

X 

« 

a. 

Ik 

k-  VJ 

in 

Z 

« 

4k 

X 

Z 

« 

-t 

•4 

• 

rx 

X 

« 

M 

• 

« 

o 

ao 

t“ 

« 

ac 

X 

t-  o 

k-  © 

M  o 

k-  O 

k-  O 

x 

© 

Ik 

o 

© 

X 

o 

x 

o 

o 

o 

3 

X 

a 

a  • 

O 

M4 

• 

o 

O 

v9 

“» 

■4 

o  © 

z 

o 

• 

• 

Z 

-1  *. 

r4 

© 

© 

tfc 

k- 

x 

m 

© 

•» 

X 

« 

3 

k- 

fO 

•V 

« 

© 

i- 

o 

« 

O 

Mi  O  X 

ui  a 

X  o 

X 

« 

O 

Ui  O 

X 

Ui  o 

o 

« 

ac 

X 

a 

X 

X  o 

« 

X 

X 

a 

X 

»« 

« 

X 

X 

VI  © 

*“ 

« 

X 

X 

ac 

« 

X 

►- 

© 

VI 

c  • 

« 

X 

k- 

o 

VI 

Ui 

« 

a. 

44 

z 

44 

X  o 

« 

X 

M 

z 

■P~ 

x  a 

« 

< 

44 

« 

X 

M 

« 

« 

x 

k- 

o 

O 

« 

X 

w  x 

a 

© 

o 

© 

V0 

© 

o  c 

o 

Z  O  O  V)  v 

19  O 

• 

• 

« 

o 

z  o 

o 

VI  o 

1  o 

X 

o 

X 

Ui 

X 

o 

© 

X  o 

X 

Ui 

Q  Vi 

a 

u 

X 

u 

o 

o 

u 

X 

Z 

► 

UI 

H 

v> 

► 

ui 

•4 

Ui 

X 

M 

o 

X 

M 

o 

VI 

tn 

war 

©  © 

J  o 

x  *- 

is  © 

© 

*  X 

>  © 

o 

X 

a  © 

© 

X  u 

X 

k- 

© 

© 

Cl 

X 

« 

-i  «-i 

a 

VI 

o 

© 

« 

u 

© 

« 

44 

z 

• 

• 

« 

PU 

• 

z 

o 

© 

« 

v> 

« 

X 

ao 

« 

u 

* 

m 

ao 

« 

X 

« 

AO» 

v)  a 

VI  ♦“ 

rg 

<3  a 

V)  © 

Ui 

« 

Z  X  VI 

1/1  VI 

X 

o* 

« 

X  X 

VI  © 

«r 

*-»  ^ 

O  <J 

« 

k-  » 

©  © 

« 

l/l 

©  • 

VI 

• 

VI  VI 

©  • 

« 

X  « 

Vi  O 

z 

♦ 

*4 

©  a 

z 

* 

X 

© 

© 

< 

►» 

o 

a 

ac 

VI  o 

• 

• 

VI  © 

UI 

VI  • 

o 

o 

VI  • 

4» 

o  a 

©  © 

X 

© 

rg 

© 

o 

o 

X 

o 

o 

ac 

v» 

•r 


v-»/ 


« 

3 

X  Ul 

4* 

« 

« 

ft.  .1 

~r 

« 

« 

*g 

-1  0 

9-  0 

• 

O 

« 

x 

X 

« 

u 

ft 

O 

« 

UJ  O 

0 

-1 

X 

-1 

O 

at 

«. 

*  Ul 

» 

x 

9- 

X  XI 

V) 

«/> 

V)  • 

M 

*-* 

Ui  u 

-J  XI 

pn 

X 

•a 

0 

X 

VI 

X 

0 

0 

• 

X  • 

UJ  O 

VI 

X 

• 

O 

at  0 

X 

mm 

ui 

0 

X 

3  rx 

ft 

9- 

* 

Z 

9-  O 

X 

« 

B* 

V)  • 

3 

u 

« 

X  O 

z  xi 

80 

« 

O 

<\l 

0 

x» 

• 

% 

« 

z 

ex 

0 

VI 

*  a 

« 

9-  O 

v> 

X 

• 

X 

on  a 

« 

CK 

N* 

-0 

ft 

3 

9-  0 

« 

X 

au 

3  XI 

OC 

O 

• 

« 

“» 

9-  O 

O 

X 

Q 

« 

X  * 

»g 

u  u 

I-  *- 

XI 

•» 

fO 

^  0 

ao 

O 

v> 

X 

X 

z 

9-  0 

x 

O 

• 

X  O 

0  ft*  0 

<  • 

X 

« 

ft 

X 

a 

►g  3 

at  0 

X 

►*•  a. 

ix 

X  0 

X  9- 

• 

x  -» 

0  0 

9-  Z 

O 

0 

9» 

m  • 

< 

O 

ft 

3 

0  0 

9-  r- 

O 

X  • 

X 

X 

►» 

a.  a 

x 

t_J 

X 

9-  a 

X 

« 

X 

X 

V)  • 

X  <\l 

O 

X 

x  0 

-1 

x  a 

« 

O  UJ  O 

a 

x  0 

9“  X 

• 

X 

X  « 

a  ao 

*  0 

•* 

w  u. 

►» 

X 

•O 

►- 

X  -o 

ft 

i/»  0 

« 

X 

X 

O 

O 

< 

V>  Ul 

X  • 

z 

VI 

x  • 

« 

U»  K 

a. 

0 

X  0 

0  rx 

0  ft 

Ul 

x  f- 

« 

Ife  M 

x 

X 

X  • 

0  *- 

**  z 

« 

O 

x 

<  a 

M 

10 

ft-  XI 

V)  v» 

X 

• 

z 

0 

0  0 

u  rg 

O 

VI 

</> 

0  n 

VI  XI 

z 

« 

3 

O 

M  » 

Ul  »— 

O 

0 

►  X 

Ul  X 

•H 

0  0 

« 

X  2  O 

oc 

X  O 

X  X 

• 

3 

X 

0  9 

0 

x 

O 

a 

^  X 

X 

<3 

Ul 

X 

_j 

<  XI 

>■ 

ft- 

X\ 

Z  O 

ft- 

X 

0 

3  a  o 
w  a. 


o  o 

<  «» 


X  rg 
a.  u 


x  o 

IM  U 


vS  o 

X 

3 


«  o 

«  o 


VI  3 

X  <0 

a.  • 

o  -c 

rg  rg 


O 

uJ  XI 
w  Otf) 

X  •  N 

V)  o 


JU  N 


at  u> 

X  o 


< 

<x 

9 

O 


at  0 
*  o 


►"  3 

& 

O 


«ioiw  <o  tn  «j  x 

f\i  x  00  •*  rg  *- 


<OVt^iA«»<3^tr(^N 
00M>O»O(MAN*- 
U  in  OU  g  (M  r> 


■miA^r  ao  fO  ^ 


■  w  u* 

)  K>  00 
I  Kl  r- 


N  r* 

3  'O 


mu 
fO  rg 


•  at  »  □  mi- 
O  WNN^N 
»“  iktoNu  g 
*»  • 


w  u 
10  rg 


t9 

O 


a  cs 
1 

w  & 
O  X 

•  o 
a  u 


*-  <0  K>  <NJ 


mOO*  «  K)NQ  «  >  ng 
umrgminN^njomN 
OftJNr  -OMMe 


X 

N 

X 


xxfx.©,o1AXrxcg*-i'0 
Or*mrg>o>fgrgN  «#rg 
►  O  \  0  KWN  »* 


OirtN  oao^morom 
wmounnonNgrM 
m  eg  fx  x  rg  ^ 


o  X 
a 
■ 

o 


*•'  W 


S0l»  16.02  11.85  4.18  559398 


i  o  2  cj  ►-  o 


mu-f  o>#  iM' 
."x  «  ki  <*•  au  « 

2  <*  JO  00  *1  f 


<r  'll  Of 

O'  iv  jut-  y*  . 

N  (MMO  ^  r- 

J  <X  2  »- 

O 


•  ^  "Oi 

OlAKHO  >  in  T-  ; 
in  lAf  ^  rsj 

II  CM  'I  IM 


f*  O  2  o  *  o 

«  fc-  V>  o 

x  a.  f-  u 


f*  O  H-  o  *C  O 

-J  U.  o 

a-  O  na 


UJ  O  2  ui  O  *  o 

a.  os.  x  rx 

<  2  </»  «- 

f*  O  VI  c  I 

•f  2  f«  2  IX 


2  O  O  </>  G  O  O 
O  ae  ui  < 


*  G  2  f» 

O  O  f»  2 

f  •  2 


2 

X 

a  >o 

2  </>  O 

at  • 

2 

X  f- 

2 

0  2  0 

o  *0 

O  N 

X  f< 

2 

2 

2  • 

O  f 

p*  2 

O 

2  2  0 

** 

VI  fO 

2 

V)  «/l 

2 

J  QO 

U<MO 

VI  VI 

O  N 

VI  W 

P 

O  0  • 

Ul  *-  O 

o 

►  ac 

in  or 

2  2  0 

2  2  0 

2  2* 

«J 

2 

Vi  O 

O 

o  ^  «r 

2  O 

Ul 

<  u 

if  N 

m 

2  O 

X 

2 

tM  U4 

x  rw 

•f  O 

2 

2  • 

2  2 

2 

2  U 

2  U 

J  U 

U 

1 

2  O 

<41  O 

m 

• 

u 

(A 

2  • 

2  O 

gg 

0  2  0 

V)  o 

• 

o 

4/>  2 

IX 

o 

3Nf UOOO 

O  w- 

If'OfOO’KM. 

r\i  »|  f\i  r* 


ommom  «i 

wO’fl'ifiniv. 

2  «-  2  <x  f 


<  ■o  o  m  o  «u  jo 
2  (Mn^-#  rs.  c  i 

m  m  o  «  r\i  m  r\<  < 

Of  OM*» 


«  f  </>  O  t/>  i 

f  <  >#  uo  o  a 

>i  f  u  o  o  f 

^  V)  >#  J’  •  40 

»*  n  wo  2 


(K  «n  (D  f  OQ  ^  ^  < 
W  f  l*>f  'I  N  oc  f 
li  <Mn  u>  *n  v  f\4  • 

l  2  cx  «- 


(M  (Mn  «  ||  ,M  , 
^  fv  */>  2  »A  IX  ^ 
NmiOf  *#««! 


kOOOINOliN  • 
O  00  •-  >  f.  ry  *n  . 

►  no  f  w  m  i*v  tn  t 
2  2  »n  ^ 


•nm  «op  \  ^ 

NO«ff-00<l  * 


TPSPC  COMPUTE*  BV  THE  PRObMM  1$  0.92ft 


1C 

o 


•v  © 


OiArN  «  ^ 

w 

<o  «•  oo  <o  o  a 

•ft 

>o  •-  JO  Kl  *- 

to 

IO  • 

(M  f\j 

to 

«  ro 

o 

•  Ctl 

« 

ft 

ft 

© 

ft  T*“ 

« 

O  r. 

ft 

e  o 

ft 

©  o 

a 

►- 

ft 

>- 

ft 

U.  CJ 

© 

w 

« 

X 

« 

X 

ft 

© 

*  V  - 

t. 

« 

-a. 

ft 

< 

* 

H  • 

to 

O'  • 

« 

•ft 

ft 

•ft 

ft 

M 

►-  O 

r  NO-  fMr*  N  O  O* 

© 

ft 

r 

ft 

w  u  -O  U  t)  i<»  l\l 

* 

•  tAJ 

• 

ft 

ft 

H 

Ui 

•“  <N 

« 

ft 

ft 

©  n  rg 

« 

ui  O 

ft 

Ui  O 

X  © 

© 

ft 

Ui  © 

o 

a 

© 

ftt 

© 

ft  © 

;» 

•ft 

« 

ft 

ft" 

(K 

ft.  © 

z 

IN  • 

>- 

►- 

© 

X 

►- 

to  • 

•ft 

o  r*. 

to 

to 

to 

to 

©  C-J 

<© 

ft 

•  © 

►* 

■ft 

M 

►• 

ft 

O  •  . . 

at 

•o  -x 

•  fNIOOlOfNJ'OPM 

O  OfXiOMOO  MO 

Ui  o 

Ui  O 

<  • 

Ui  o 

©  tO  ©  ft  •- 

E 

E 

X  © 

E 

— 1 I*- 

H  fM  fM  r- 

a 

ft. 

« 

< 

o 

ft. 

*-  o 

X 

O 

X 

« 

X 

ft 

Z 

X 

ft 

X 

to  • 

O 

© 

•ft 

to 

« 

•ft 

ft 

to 

ft 

z  o 

•O 

ac 

« 

ft 

ft 

u 

• 

* 

Ui 

« 

ft 

ft 

r- 

to 

a. 

« 

ft 

ft 

« 

►-  o 

ft 

►-  o 

X  o 

*  o 

ft 

1-  X 

II 

SNf'OCC^'OiO 

« 

ac 

ft 

ac 

E 

to  © 

ft 

X 

©  © 

ac 

o«-/i4NO'jyro 

z 

ft 

u. 

ft 

u 

X 

1-  © 

ft 

X 

*-  a 

o 

x  ru  ru  ft  ^ 

z 

ft 

-» 

ft 

"» 

•ft 

■ 

ft 

x  • 

r-  OJ 

• 

« 

ft 

© 

ft 

*-  rg 

© 

rg 

ac 

to 

x 

JO 

X 

• 

X 

M 

K> 

♦“  o 

>-  a 

¥-  O 

X  o 

©1-0 

ft 

« 

© 

© 

X 

© 

•ft  © 

*  o 

ft  >- 

© 

a. 

o 

»-  X 

©  o 

►»  z 

O 

O  ft  ^  1^-  ^  :0 

x  • 

to  -1 

© 

►ft 

• 

<  -* 

•ft  • 

< 

o 

H  OO  tO  f\J  r-  O'  Kl 

O  o 

X 

z 

© 

►- 

f-  r- 

© 

ft  • 

a  n  imv  o  (v 

©  e 

u. 

ft* 

© 

at 

»-  o 

<  «-  Nt- 

< 

1- 

X 

X 

ft  © 

© 

« 

ac 

ft 

X 

»- 

ft 

E 

a.  ro 

a  *-* 

o 

a 

©  Ui  O 

ft 

o 

uiO  <  uiO 

O 

ft 

O  ui  © 

ft  ©■ 

% 

© 

ft 

©  x 

ft 

uc 

X 

O  E 

V  *- 

ft 

©  X 

tO  © 

ac  • 

z 

to 

►ft 

ft 

*  « 

ft 

< 

•c 

to  »o 

ft 

ft 

X  o 

v3  •- 

o  » 

Ui 

ac 

« 

a  h 

ft 

X 

©  to 

E  • 

ft 

U»  I- 

at  • 

©  t» 

**  X 

»-••••••• 

uj 

ft 

ft 

a. 

X  *ft 

«  •- 

ft 

U.  ft 

►“  © 

at 

to  to 

<«iO«»NO>f 

U  3 

« 

X 

ft 

ftC 

M 

ft 

o 

to 

O  H 

to  u 

ZiOp^^IOO  ^ 

1 

ft 

ft 

at 

►- 

ft 

X 

►  at 

ui  or 

«-t  O  t-  Ki  to  rg 

u  a 

« 

Ui 

« 

© 

X 

ft 

© 

X 

©  a 

O  ^  lO  r* 

O  E 

« 

X  X  o 

ft 

o 

N 

0 

0 

s 

0 

©  O 

ft 

x  s  a 

Ui 

at 

1  C 

o 

ac 

O 

ac  uj 

< 

o 

z  o 

H- 

at 

© 

O  © 

X  © 

o 

© 

x 

© 

<  © 

•ft  o 

•ft 

X 

E  Ui 

► 

Ui 

•ft 

Ui  Ui 

ft  • 

z  -o 

o 

Ui 

o  •-* 

X 

*g 

K  »ft 

ac  © 

©  to 

© 

o 

© 

Ui 

• 

© 

1 

to 

• 

acoMOf  o>  ao  to 

to 

0 

r- 

rg 

UltOtOOOitOOft 

to 

x  rg 

X  ^ 

©  a 

©  a 

©  X  © 

*r» 

u  rs.  f-  >r  orgr- 

© 

X 

X 

.»  t© 

o 

»i*  X 

-J  1© 

H 

r- 

1  !•!  tr- 

© 

O 

© 

«c  • 

© 

©  o 

u 

u» 

« 

© 

ft 

u 

o 

to 

ft 

© 

N  • 

►- 

H 

© 

1 

« 

« 

•ft 

ft 

ft 

•ft 

X 

ft 

•ft 

at 

a 

a 

to 

« 

ft 

ft 

z 

© 

ft 

ft 

ft 

at 

ft 

« 

a  eg 

ft 

9  Oi 

©  o 

to  fO 

ft 

9  IN 

►- 

OONCO(V*» 

UI 

« 

<  ft 

ft 

<  t# 

tO  O 

X 

ft 

ft  nT 

at  © 

to 

ONMfVNXf-tf 

« 

»-  •- 

ft 

*•  rg 

©  © 

X 

ft 

*  O 

■0«#r0-0f0f 

ft 

to 

ft 

to  <« 

©  • 

to 

ft 

to 

K  • 

K>  g- 

« 

M 

ft 

•ft  •- 

©  O 

X 

ft 

•ft 

x  o 

M  O 


oc^<C-OOa030<# 
OK»NN-IOfXlrt 
►  NONN  -Of 
X  IO  ^ 


M  U 
IO  • 

c  © 

© 

a 


a. 

o 


a  ro  QOO  «o  « 

*  »aOMf 
fN  *- 


e 

K 


Jit« 


--» — - 


COMBINE  MYDRCGRAFHS 

1ST  AO  I C  CMP  1ECON  ITAFE  JPLT  JFRT  INANE  IStAGE  I*UTO 


^  K)  «0M 

r*  o  o  k>  r-  »/> 
O' 

»r  in  im 


T--#fO'*rsi>rcoao 

w\  a;  f\i  s*  »-  <o  nj 

H  Klf-mU^r- 
_J  -*  -O  Nr 

o 


•  lA^fNiO-fOrO'# 

IA33N 

(V  N  r*  r 
ii  ro  <0  rsa  «• 


3«A  sr  4  r*  I 

O  U  U  (Nl  NJ  V>  U  l 

If»NO(M4  M 
K|  -O  fO  ^ 


»  1 

»  i 


1  > 


OUiO<  UiO  X  o 

ac  u.  or  *  *"> 

<  <  00  vO 

x  k-  a  m  c  • 

a.  ~  *  «-i  <  ♦» 


o  z  o  o  </>  a  00 

Of  O  Of  LU  < 

o  u  ae  j 


**  O 

00  O 

(O 

QC 

O' 

z 

♦-  O 

■*  0 

• 

O  H-  0 

«C  • 

at  • 

H 

lA 

•m  _j 

at  <j 

IN. 

« 

*— 

►-  CL 

IN. 

*  O 

<  H- 

<  -» 

O  0 

»-  Z 

O 

-0  iA  O  OlO  O  O 

**  • 

< 

O 

N  »IA»-  -r  4  (MOO 

O 

u  u 

►-  R“ 

O 

<  * 

is  >*  fN.  m  .-n  m  rsi 

a. 

►-  a.  O 

-*  O 

oc 

►“  O 

K 

«*  vo  • 

<  IM  O 

X 

«  O 

mJ 

O  Ul  0 

0  Of  0 

►-  ac  • 

< 

a.  *• 

A  •“ 

u  U. 

►- 

«  'O 

»- 

«  0 

K> 

\ 

<  mo  ac  • 

0*0  19  «- 


.  f»  19  0 
9  O 


o  n  v>o  t 

<  •«  </>  o  a. 

»-  rM  ©  O  *“ 


r 


;  fO  »A  fs.  ,*■  r-  rw 

on  oo  4  ^ 
•  >  rw  «0  *  lA  IM 
IT-  -0^1- 


fif  ><5  O-OOW^ 
un^iO'OOinOU 

•  t»  <M*|  «- 


Ul  •••••♦  • 
•«•  «-  jo  cm  90  r** 
«f  ifl  ^  gQ  T* 
-O  00«  fON  N  (MV 
•O  4  »- 


acOkis»iM«r<jk'oaD 

o»*  oinoiN^f^ 

X  Ifl  -#«- 


Oi  N  f*  o  K>  «A  O 
f  (V  O  O  irt  -I  ■* 
e-  l/S  <M  *-  jQ  PO  *- 
/MAN 


I  E 

1  r 


—  ^ 


0  ENO-Of-FERICO  FLOW 

HO.D*  HR. **  PERIOD  RR1H  EXCS  LOSS  COUP  U  PO.DA  HR.HN  PERIOD  RRIh  E*CS  LOSS  CORF 


UNIT  HYO  R  OGR  AFH  DATA 
80  R*  9.86  NT  A* 


^  »0  K1  fM  -I 
4  to  o  ki  4- 

■n  aj 


to  oo  • 

to  r-  -o 

o  •  o 

-J  4  4~ 


r  I 


« 

O 

« 

X 

a  CJ 

O 

<*S 

i 

■0 

■, 

to 

A  • 

♦ 

■•4 

« 

«4 

«  • 

• 

•  • 

i>  >  cn  > 

4-* 

OO  r- 

« 

♦ 

_J  O 

»-  a 

4" 

4  fO  ■ 

^  i»i  fNJ  rv  fW 

•  Oj 

« 

•* 

a 

t A  <c 

_J  JO  O  FO  4- 

Ui 

4-  FA 

•* 

« 

Cl 

M 

to  a  « 

■O  •'W  «— 

r— 

« 

UJ  O 

UJ  O 

o 

a 

AJ  AJ  • 

•w 

o 

ya 

-1 

o 

X 

4*. 

X  CJ 

Z 

c\j  • 

1- 

1- 

Z  CJ 

**« 

O  fc 

to 

to 

t o  • 

-c 

•  O 

f* 

*-t 

a 

CJ 

a  o 

a 

3C 

<3  4 

X 

■o 

a 

a 

X 

•  • 

< 

O  O 

• 

4  ia  r 

C  4  FA  *-  tA  kA 

w 

UJ  «- 

UJ  CJ 

to 

a 

* 

u^-o 

*J  4-  4-  4  r- 

z 

z 

-4 

CJ 

4-  4  t 

\J  FO  *- 

o 

Z 

X 

< 

a  rc 

H 

(N  M  « 

O 

3 

« 

z 

« 

X 

H  O 

a 

h* 

CO 

« 

1-4 

« 

*u 

to  • 

o 

a 

QC 

* 

« 

z 

CJ 

z  o 

K> 

u 

« 

« 

o 

r\j  o 

Cl 

• 

« 

a. 

« 

« 

z 

A- 

O 

0— 

to 

« 

a  O 

« 

♦-  o 

to 

a 

• 

a 

•  4 

4  JO  O  N.  -49  CJ 

K 

« 

ac 

P4 

•4 

II 

3  4  t 

4  P*  O  <A  O  O 

Z 

■* 

a 

* 

a 

40 

a  o 

a 

a 

■>J  AJ 

\  4  rv  4  *- 

x 

« 

* 

-» 

H-  O 

O 

X  00  AJ  r 

\(fO^ 

• 

« 

41 

a  • 

a 

1“  Al 

ae 

o 

u 

H>  •- 

CJ 

a 

CJ 

X 

»-4 

u 

au  O 

to 

a 

4 

Z 

►-  o 

4 

o 

■ 

a  o 

0  1-0 

« 

• 

a 

• 

M 

4 

«c 

a 

*4 

-J 

at  o 

1C 

4 

w— 

o 

a 

a 

a 

rc 

a  o 

4  a 

•  ■ 

\J  4  »A  ><J  "A  >0 

3  • 

to 

-o 

< 

-» 

o  o 

a  Z 

O 

O  a  t 

i-  JO  O  O  OO  o 

o  o 

X 

a 

M  • 

4 

O 

N 

a  ai  t 

WN  K1  A»* 

-1  z 

u. 

a 

■c  c» 

CJ 

1-  4- 

O 

4  • 

a 

4  4  t 

r-  rA  4- 

a 

X 

a 

a  a  a 

4  CJ 

a 

a  o 

4 

t-  m  « 

a 

41 

X 

<  to 

• 

<  AJ  O 

X 

4  to 

a 

a 

« 

va 

uj  o 

« 

o 

uj  a 

ea  ae  O 

►- 

a 

• 

a 

a  a 

o  rO 

o 

« 

o 

Q. 

41 

w 

a 

I-* 

< 

o 

a 

4  a 

4— 

% 

*-• 

* 

a 

< 

« 

« 

X 

o 

X 

«  to  CJ 

a  • 

z 

to 

ct 

a 

>-  1- 

« 

u. 

H- 

a 

0*0 

O  •“ 

O  it 

a 

UJ 

« 

>- 

Z  ■** 

41 

a 

** 

« 

a 

a  « 

O  a 

a  z 

a 

•  • 

c  o  «#  o  n  n 

a.  cj 

« 

X 

41 

O 

a  < 

CJ 

to  a  o 

a 

to  to 

<OKM 

^  O  •J'OON 

» 

■« 

* 

41 

Z 

1500 

UNO 

to  to 

O  N 

to  CJ 

Z  AJ  O  f 

•O  ;>  tA  tA  aj 

**■  a 

« 

UJ 

► 

« 

X 

O  to 

• 

a 

*• 

o 

o 

a  a 

uj  a 

a 

4“  tA  • 

rior 

o  c 

« 

Z 

UJ  Z  O 

41 

ac 

z  o 

ac  ac  o 

a 

a 

• 

a 

X 

a  9 

o 

a  »0  t 

•  o 

•u 

-1  o 

o 

a 

4 

a 

X 

u< 

a 

OJ 

X 

a  ci 

<  <_> 

»- 

fc 

to 

z  o 

a 

a 

o 

z 

x 

X  UJ 

UJ 

UJ 

X 

re 

M  O 

M 

U! 

o 

X  a 

ae 

*4 

4  • 

z  « 

Q 

Cl 

X 

a 

CJ 

a  o 

X  4- 

o 

O 

a 

i 

CJ 

o 

a 

4 

o 

a 

•  • 

OjOU>tf-4^ 

tO 

X 

X 

z 

• 

a 

o 

o 

• 

a 

i/>  4  1 

30 

lO 

a  n 

X 

a  o 

to  o 

• 

o 

a  o  O 

>  cj  a  -o  i\j 

OJ 

tO  Z 

to 

z 

rw 

Q 

u. 

tO  1 

4  »■ 

~i 

x  o 

o 

4 

a  cj 

M 

4“ 

i 

FA  « 

« 

a  <_j 

« 

Cl 

o  o 

Cl 

a 

•* 

4  a 

« 

F4 

H  • 

a 

o 

* 

ac 

« 

«c 

o 

a 

N 

1 

lO 

o 

41 

a 

CJ 

to 

CJ 

a 

9 

o 

Cl 

* 

o 

« 

a 

• 

X 

4 

a 

Z 

X 

« 

*04 

« 

9  tO 

a 

4 

a 

• 

a 

a 

•  • 

OfN  O  X3U 

OJ 

a  <  4 

« 

<  4 

CJ  -O 

a 

JO  J5 

y  O  i>  JJ  4  > 

* 

JU  1- 

41 

AJ 

AJ 

a  cj 

to 

AJ 

t>  m  * 

0000 

♦ 

X  to 

« 

to 

9* 

^  o 

tc 

4  4  . 

-4  f- 

* 

M 

41 

u* 

• 

a  • 

rO  i 

X 

AJ 

o  o 

O 

a  o 

X 

*a 

X 

a 

CJ 

a 

a 

< 

UJ 

X 

a  CJ  to 

4 

ac 

Z 

a 

• 

a 

a 

a 

«o  CJ 

9 

X 

X 

a  cj 

O 

•  • 

A  A  4  A  U 

X 

a 

Z  CJ 

a 

4  >  t 

.0  cr*  o  »a  cj 

a 

o 

a 

a  • 

a 

*  O  4 

A  flUMMT* 

O 

Cl 

o 

a  cj 

a 

aj  m  « 

FA  Al 

P4 

o 

o 

to 

X 

FO  t 

•'  ! 


n«“»u*i  uo 
o  r  ^  4  O  i-  •# 
ic  io  oo  io  »- 

"O  Aj 


3  x 


3 

-#  X 

« 

o  a 

« 

o  a 

* 

x 

« 

X 

N-* 

* 

3 

* 

3 

X  l_> 

« 

•a 

« 

<t 

1-  *.  J 

40 

4A  • 

« 

X 

« 

X 

b-«  • 

#  A-  *o  •-  £> 

<-* 

30  *- 

* 

* 

-J  CJ 

X  o 

4J  LT-  t—  ^  ro 

X 

•  4J 

* 

« 

X 

IK 

r-  •#  AJ 

UJ 

x  ro 

« 

« 

u 

X 

r- 

« 

UJ  O 

at  u 

b-  CJ 

« 

uj  o 

o 

43 

X 

X 

43 

-J 

«-» 

X 

UJ 

X 

< 

X  CJ 

X 

ru  • 

>- 

-J 

U. 

X 

X  o 

»H 

o  rs. 

to 

40 

UJ 

UJ  • 

X 

•  a 

*■* 

bb 

x 

X  CJ 

3  CJ 

•  «  •  •  • 

a: 

O  v* 

z 

-o  o 

X 

N.  AJ  X  o  Al 

•— 

« 

O'  o 

UJ  x 

<  • 

UJ  O 

UJ 

X  • 

M  »A  aj 

X 

at  cj 

X 

bb 

o 

r— 

a 

X 

X 

CJ 

< 

mi  rw 

o 

3 

« 

z 

b* 

« 

z 

X  o 

to 

« 

X 

to 

a 

b^ 

UJ  • 

at 

« 

* 

31  O 

Z  O 

UJ 

* 

« 

O 

AJ  O 

u 

a. 

« 

« 

z 

A-  O 

« 

b-  o 

Q-  O 

O 

« 

b-  O 

to 

X  • 

JOMU  « 

« 

ac 

X 

40  o 

« 

X 

bu 

>r 

a  ^  /i  u  >i 

X 

* 

u.’ 

CL 

X  CJ 

* 

X 

X 

mJ  O 

O  lA  Aj  ^ 

z 

« 

-1 

X 

• 

« 

-o 

X  o 

i— 

• 

at 

« 

CJ 

* 

O  <J 

X  • 
x  *- 

X 

x  O 

oo  o 

to 

z 

x  o 

•*  o 

x  o 

X  O 

X  O 

O  K  o 

X  • 

X  • 

< 

ml 

U. 

CJ 

«  mJ 

X  4J 

A. 

£0 

a. 

© 

ro 

b-  X 

A» 

X  o 

a  ra  sTN  o 

*  • 

co 

1 

x 

• 

<  “» 

o  o 

3  «#  A*  x  >A 

o  o 

X 

o 

b- 

X  • 

/>  «<V  f“ 

-j  z 

X 

3 

<  4J  U 

X  *- 

— 

Mb 

X 

< 

X 

X  X  O 

'T  a 

X 

« 

3 

X 

a 

K 

X  UJ  • 

X  AJ  O 

o 

« 

O 

uo<  wo 

*  o 

« 

o  uj  o 

oxo 

X  X  • 

X 

o 

* 

at 

a. 

a  X 

X  J' 

« 

«->  X 

X 

X  >o 

X 

bb 

« 

x 

< 

UJ  AJ 

« 

« 

X 

O  'O 

X  40  CJ 

« 

•« 

X 

x 

43  U> 

X  * 

* 

x  ►*> 

X 

a  *  o 

UJ 

« 

CL 

X 

Z  -X 

<  X 

« 

x  x 

X 

X 

X  • 

ao^  am 

X  o 

« 

« 

x 

« 

o 

X  X  o 

UJ  X  O 

A  O  O  AJ  *A 

f 

« 

X 

X 

z 

43  a  o 

UMO 

to  to 

O  -Org  t- 

u.  a. 

* 

O 

3 

♦ 

3 

O  UJ  • 

UJbO 

o 

p* 

o  x 

« 

o 

Z  O  O  UJ  o 

43  O 

* 

X  z  o 

X  X  o 

XX* 

mi 

i  O 

at 

o 

X  UJ 

X 

o 

a  x  x 

x  a 

a  u 

a 

UJ 

oc 

-J 

X  o 

x  r» 

4A 

z  o 

X 

► 

UJ 

M 

UJ  UJ 

X  AJ 

x  cj 

UJ 

X 

X 

X  *■« 

X  • 

X 

x  o 

«  CJ 

1 

X  CJ 

■O  CJ 

UJ 

3rm  3>0 

40 

3 

z  - 

X  O 

o  -o  aj  ro  ia 

UJ 

CL  «- 

43  a 

•J  o 

3X0 

to  o 

• 

o 

X 

*  4-* 

o 

UJ  X 

AJ 

-1 

o 

X  * 

x 

o 

«4T 

ml  W 

« 

u 

o 

to 

« 

u 

o  o 

• 

« 

X 

z 

* 

« 

bU 

X  o 

X  • 

X  X 

to 

■* 

« 

UJ  o 

UJ  CJ 

X 

u 

a 

« 

K  • 

K  'O 

X 

« 

o  o 

UJ  o 

uj  aj 

« 

a  >c 

X  N 

X  • 

O  00  «#  x  lA 

UJ 

* 

'©€4 

uj  a 

X 

a 

<  >r 

X  N 

o  <o 

n  rw»ni^  -o 

• 

•#  X  »A 

o  u 

x 

* 

k 

ro 

aj  rv 

X  CJ 

>OOMf 

« 

O  UJ  N# 

J  • 

to 

• 

UJ 

O' 

X  o 

— 

« 

X  bb 

w  O 

Z 

« 

bb 

• 

X  • 

X 

43  O 

o 

mi  O 

b* 

O 

X 

UJ  <3 

a 

X 

X 

3 

X  O  UJ 

x 

UJ  O 

X 

X  •  X 

UJ 

UJ  • 

UJ  <3 

X 

©  o 

z 

X  CJ 

3  AJ  lA  lA  <3  O 

9 

mi 

X 

X  o 

-aoo'ONO 

o 

O 

a 

X 

X  • 

-O'Mf 

o 

at 

43  X 

CO 

X  CJ 

M 

X 

a 

o 

UJ 

*  oo  aj  a*  n-  ro 
MO'#*- 


- .✓  _ 


RECESSION  OAT* 


00'»tOW0‘O'llA^lv 

NKirs»^aoo«(\i(hfO 

im  t/o  >»  fo  r\i  p-  *- 


3  rvj 

<0  9 

-*  IT* 

oo  o 
(M  00 


00  • 
r- 

•  C 


-J 

if  r- 

« 

o  a 

o  o 

« 

I— 

1- 

O 

« 

3 

3 

J' 

* 

•a. 

• 

to 

IS>  • 

* 

o 

■o  oo  oo  o  «r- 

UJ 

oo  «■* 

« 

^iisr^rvfuuinrin 

M 

•  t_l 

« 

II 

MNr-«flO'0»-N^Nl 

Ui 

»-  ro 

« 

_l 

r>j  i/*i  a"\  ro  r\j  *-  *- 

p— 

« 

Ui  u 

uj  a 

X  o 

p-  o 

o 

w 

•3 

tfl 

p- 

« 

r> 

to 

CX 

X 

fM  • 

p- 

p- 

3 

u. 

*■* 

o  rv 

to 

to 

to 

•o 

X 

•  u 

•-* 

IN* 

N* 

U~1 

ac 

NO  sf 

• 

Nr-O0i^^^fl0l|0'«#>» 

p— 

C_3 

ooov-rsif^oo-j'aoro'O 

SpP 

ui  o 

Ui  f 

«  • 

Uirtroo^'Of-NrfTiO 

a. 

X. 

ac  UJ 

11 

rv  lO  -O  Kl  OJ  r*  r- 

Q 

*. 

«c 

« 

a 

a. 

o 

3 

* 

z 

z 

p- 

-O 

o 

N* 

IO 

« 

N* 

N* 

to 

ac 

« 

• 

* 

UJ 

♦ 

— 

iO 

CL 

♦ 

ac 

« 

I-  o 

I-  o 

a.  o 

^  o 

>1 

-J 

iri  o  n  oo  □  m  ki  4  oo 

« 

ac 

ac 

z 

(/i  a 

X 

o 

-sf  r\i  «tJ  Oirt  ^  f“  1/ws 

z 

* 

a. 

IX 

a. 

p-  to 

=> 

X 

om/iN  aOiAfO 

z 

« 

-> 

■n 

• 

p-  IA  /I  Kl  N  f-  ^ 

• 

« 

o 

— 

ac 

X 

a 

X 

#o 

f-  o 

f-  o 

P-  o 

x  o 

r\j 

< 

-J 

3 

(X 

o 

o 

X 

u. 

o 

PO 

3 

O  O  JO  o  O  to  *o  ro 

X  • 

to  “» 

a> 

■n 

NN 

• 

il 

o  o 

X 

z 

o 

• 

19 

oiur-^'OaoiMJOiAfO 

-J  «. 

a. 

N* 

3 

< 

r  irt  A  fO  ry  r  r 

u. 

p- 

« 

3 

-1 

♦ 

ac 

*  3 

p- 

O 

o 

« 

O  Ui  o 

X  o 

UI  O  < 

Ui  o 

X  o 

n 

* 

o 

« 

w  u. 

«  ac 

u. 

o 

z 

r*. 

to 

N* 

* 

ac  c 

« 

« 

•< 

to  >* 

ii 

Ui 

ac 

« 

o  ►- 

«  z 

»- 

to 

tF> 

z  • 

z 

►- 

Ui 

♦ 

»-  « 

*  a. 

N* 

z 

<  p- 

o 

« 

MA*-NfMOl000»00 

o.  a 

X 

«  < 

N* 

j 

Z 

NAA'ONO'SONO'O 

1 

■* 

«  ac 

p- 

X 

H 

OM>OM0M00m^ 

u.  a. 

« 

Ui 

«  « 

3 

3 

o 

■*  tr\  rg  f-  I- 

O  K 

* 

z  z  o 

«  o 

zoo 

to  o 

19  O 

ac 

1  o 

tm  o 

ac 

o 

ac 

Ui 

< 

o 

a  o 

m  «-» 

a 

Ui 

a: 

3 

z 

Z  Ui 

>• 

Ui 

a 

Ui 

o  « 

z 

J 

o 

o 

-J 

N* 

• 

ac 

rg  IM  O  O  o  ^  CMM  IM  < 

«/> 

rs 

Ui 

ooo^rgoO'OfOt-iMN 

to 

a.  fsg 

(X  *- 

u  o 

3  a 

•9 

a. 

4U(Mao(^fo» 

o 

X. 

& 

» t-i 

a 

i 

>*  <ti  ^  (M  r“  N“ 

-i 

UJ 

o 

• 

p- 

u. 

« 

u 

Ui 

o 

«o 

II 

3 

o 

* 

M 

NU 

z 

a 

to 

« 

— 

z 

u 

« 

X 

Ui 

K 

« 

3  « 

O  N. 

to  O 

to  fM 

— 

uu>f  rlOOrW  -Of- 

ui 

« 

«  If 

FN.  <  ^ 

l/>  o 

a. 

o 

« 

1#  f-  >o 

o  o 

p- 

o 

^OrWe>OWO  o  ■* 

« 

to 

f  W  If 

«i  • 

*•* 

^  -O  ^  rg  Aif- 

« 

P"  UP 

UJ  O 

z 

X 

z 

a. 

o 

<c 

« 

ac 

ac 

to  o 

t9 

Ui 

to  • 

O 

O  l_J 

ac 

n-ONAIOOiAiArgoO 

3 

•i 

o 

OOr  M«#0OMA 

o 

o 

o 

*- 

(\i  a  ^  p*  f  nT  a>  <o  ^ 

o 

ac 

X 

(A  «  ^  FO  fM  f 

N* 

ac 

« 

p- 

Ui 

« 

a. 

« 

z 

« 

3 

z 

« 

« 

■«f  A/  JO  O  ^  <0 /v  If  80  < 

z 

« 

tojo^c^poooojo*^ 

• 

« 

fOMMrgiAO'O^ 

ac 

« 

^  <5  fO  Air*  ^ 

z 

a 

o  *- 

o 

► 

X 


SUB-AREA  RUNOFF  CONFUTATION 

1STA0  1CCNP  IEC0N  ITAPE  JPLT  JFRT  INANE  1  STAGE  1»UT0 


IftOiSJU 
•♦O'O'tN  M 
NNrr*r-D»rt<Mr- 
>0  fM  00  **  OJ  *“ 


•“OOO'OOOQOfOO* 
II  OOiflN'ffVjr'inrMr* 

o  «- 


•  f-NKIOOSr-O^O 
OMOO^ON*-<*lA 
IMOfON  -/IMVIOP 
ii  rvi  ^  >r  r>j  «- 

a.  «— 


an^pp'O  <on«o 
opmv«nu«ion 

iP^OOiAfO^rtr 

^rOiAIMr 


*riA«3DflDCOt^9>nj 
m  »pim  niA»  omoo 
IJIMinN  •♦NfOMnr 

<^rUiniMr 


iioopp'OtMnin 
‘■INMirtOi^ooO 
rO'*9tQO'+9r>~r)w- 
1  O  p  Irt  #M  p 


BOMAO^NfMIV^ 
ui  <Oirt  JOWlflOr  r  C3 
IN  WOMP'O  dO  •#  (M 
I  PUM-onr 


fs.  to  f-  IS.  *-  «*  &k  ^  K\ 
(M»>A<0<08DP<a<#N 
^0<#  ^  -OK)N 
p  ^  l\l  O  rtp 


octA^rg-OBOinofMOr- 
OI»»«N  W^KIWN^N 
MAin«p«e0  9>^(Mp 
X  «fMN  IOp 


(MP«#K.nW  <o  m  <0  o 

p<6N  ««0  9i9uANp 


</>  00  • 
Cl  PO» 


._. _ _ 


ROUTE  TO  1047  THRU  6REAT  SAC ANDAGA  LAKE 

ISTA8  ICORP  IECON  ITAPE  JFLT  JFRT  INAHE  1ST  AGE  IAUT0 


UJO  OS  o  ►-  o 

o  p-  < 


* 

-J  o 

« 

« 

« 

u 

« 

UJ  o 

o 

o 

_J 

« 

H* 

M 

** 

uj  O 

X 

<o  o 

< 

o  o 

UJ  w- 

(/> 

ae  • 

X 

M 

u 

« 

« 

z 

* 

04 

« 

3  U 

* 

O 

rvj  o 

« 

Z 

rv  a 

« 

»-  o 

t/> 

OL  • 

« 

at 

M 

«# 

« 

a. 

flu 

♦ 

-» 

« 

o  u 

•-»  o 

ao  o 

z 

»-  o 

*#  o 

o 

♦-  o 

«  • 

■  • 

-j 

at  o 

N* 

a. 

r*> 

< 

-» 

<?>  N»  U*  00 
U^WfO 
iO  ^ 


r»N  □>  (O 

<u(Mn  <r 

N  lAtAr 


0^ 

<o  •  •  •  ■ 

O  <ON  «  <« 
-O  «•- 
M  »- 


3  •«  <OK  «  IT 
OUHJO^r 

*  fo  r»-  rw 


ui  a  <  ui( 

U.  OX 


Z  O  o  4/1  o 
o  ae  uj 


at  «  o 
vP  o  o 
OM  • 

z  o  ai  at  o 

o  o  h  «# 


H 

X 

X  o 

A  0- 

■  •  • 

•  • 

o  a 

*-  Z 

o 

<0  'O  o 

«#  N. 

« 

o 

M  *NKI-Or 

H-  ^ 

o 

«•  • 

ui  uoj  r\< 

* 

►“  o 

*  *- 

X 

«  m 

-i 

< 

o.  *0 

o  m 

*  o 

% 

<  1/1  U 

os  » 

z 

to 

OXC3 

O  pu 

O  N 

141 

0e  • 

o 

M  Z 

►-  •  •  • 

•  • 

w>»o 

ae 

VI  VI 

A  «*  to  o 

rsj  cJ 

o  •  so 

at  u  am 


o  o  -j  o 

>U  Q 


Z  «#  ^  O  r-  »%. 

M»»N 


««<0«f0IN 

uionooN 

a.  « 


3  X  « 

WON 

(V>  o 

to 

<  -r  « 

X  <  Wl 

V)  o 

a. 

*  « 

j  ►-  rtj 

o  u 

p- 

vi  a 

<  to  CO 

J  • 

to 

^  a 

a.  **  ** 

u  O 

z 

Mno>  4/ 
N>  ao  9>  ^  rw 


ON««N» 
A  O 


Nl  *  *  M 
lAVlAMKI 

*o  «- 


PEAK  OUTfLOH  IS  52681.  AT  TIME  85.00  HOURS 


w 

w 

w* 

w 

w 

w 

w 

w 

w 

w 

w 

ro  ro 

g  ro 

IV.  c- 

00  5 

o  to 

(V  *- 

cj  cr 

ro  rg 

»-  £ 

IO  « 

to  to 

eg  g 

fw  eg 

«o  g 

o  o 

(VI  ^ 

O  g 

g  ro 

CJ  g 

«  rg 

«0  ro 

g  »o 

ro  «- 

g  rw 

g  tr- 

O'  o 

rw  g 

cj  rw 

IO  • 

>  • 

fw  • 

a  • 

o  « 

kO  • 

# 

ro  • 

ro  » 

tO  • 

kO  • 

40  • 

rg  • 

^  • 

00  g 

rw  ro 

rw  r- 

ro  g 

ro  g 

ro  g> 

rg  g 

rg  O' 

rg  o 

rw  o 

fw  ao 

to  o 

«o  CJ 

*-  to 

PO  aO 

ro  K 

•-  a 

ro  ro 

ro  ro 

ao  'O 

g  o- 

«-  g 

*-  g 

•*  o 

o  g 

O  O' 

g  r- 

g  o- 

O 

O 

40 

O' 

O' 

ro 

ro 

ro 

g 

»•  o 

T*  O' 

ro 

•“  o 

T- 

rg 

ro 

rg 

ro 

- 

- 

>* 

- 

- 

ro  o 

r-  kO 

O  ro 

kO 

O  NO 

O  r* 

g  *- 

«•  kO 

o  rg 

g  ♦- 

o  o 

O'  CO 

rg  g 

rw  to 

g  rw 

g  r* 

wi  «- 

kO  *- 

u  to 

kO  (.O 

g  m 

g  i»> 

r*i  t_j 

ro  g 

f»t  r- 

r-  ir> 

(g  ro 

rw  c- 

g  • 

ro  • 

r*  • 

g  • 

g  • 

ao  • 

|W  « 

g  • 

g  • 

o  • 

to  • 

O  • 

o  • 

ro  • 

cj  r- 

CJ  0“ 

g  *- 

g 

>0  fw 

<o  rg 

ro  to 

O'  re. 

O'  »W 

g  fe 

kO  rg 

ro  « 

iw  jo 

rg  eg 

ro  O 

ro  kO 

T-  O 

rg  g 

rg  >r 

•O  O' 

ro  kO 

•o 

<o 

9-  O 

oo  rg 

ao  rw 

ro  g 

•-  QC 

UU 

uu 

g 

rw 

fN- 

uu 

to 

rg 

rg 

ro 

g 

ro 

CJ 

f  9~ 

*— 

rg 

oi 

m 

w 

w 

Wr 

w 

w 

w 

w 

w 

•V  «0 

to  g 

g  5 

r>  ro 

O  h- 

re  ro 

ao  »o 

ro  rg 

g>  rg 

O  to 

o.  ^ 

rg  S 

<o  to 

rg  to 

CO  fw 

to  ro 

rg  jo 

*  « 

o  g> 

ro  re 

o  >o 

g 

o  rg 

rg  Q 

rO  r 

rg  iw 

O  rg 

to 

O  • 

rw  • 

<o  • 

ao  • 

og  • 

f>  • 

ro  • 

kO  l 

to  • 

to  • 

to  • 

ro  • 

fw  * 

oo  * 

<g  o 

rg  sr 

o  CJ 

O'  f 

O  CJ 

O  tA 

to  <o 

g>  g 

«o  g 

CJ  oo 

ro  o 

rg  g 

fw  g> 

io  to 

rg  to 

rg  g 

r-  O 

^  <o 

•-  >o 

iO  *- 

(Vi  r 

ao 

ao 

«•»  O' 

O  O' 

■O  'O 

rg  oo 

ao  rw 

' C 

•O 

ro 

kO 

kO 

•g 

rw 

rg 

rw 

rw 

rw 

ro 

*■ 

rg 

s/ 

w 

N* 

W 

w 

W 

w 

w 

w 

** 

•  *w 

•  A 

• 

« 

•  A 

• « 

•  /w 

•  A 

•  « 

•  **s 

•  A 

I  *w 

•  /w 

rv  *- 

ro  fw 

g  o 

■4T  O' 

o  ro 

r- 

o  o 

rg 

«w  rw 

•-  00 

ro  rw 

w»  *o 

^  *- 

*-  <o 

kO  ro 

g  o 

kO  fw 

ro  t- 

CJ  rg 

00 

it*  rg 

rg  rg 

*-  CJ 

o.  ro 

m  o 

kO  tn 

ro  rg 

au  o 

*—  • 

O  • 

00  • 

to  • 

kO  • 

rw  • 

o  • 

O  • 

o  • 

fw  • 

30  • 

K.  t 

^  • 

fw  • 

l/>  (VI 

00  o 

ao  cj 

>C  OO 

«  r>- 

»-  ro 

c-  rw 

to  rg 

to  rg 

OO  OO 

rg  g 

t-  vO 

ro  kO 

to 

*-  g 

r-  ro 

40 

f  <o 

g  uu 

rg  O' 

g 

g 

g 

to  o 

to  <o 

rg  kO 

■O  IW 

tO 

kO 

rg 

g 

«g 

r— 

to 

rg 

g 

g 

O 

** 

•— 

N- 

w* 

w 

- 

w 

w 

w 

w 

w 

w 

*-  IO 

o  £ 

rO  O 

fw  kO 

a  ao 

kO  O 

rg  o 

>0  ao 

rO  f 

fw*  O 

*-  fw 

iw  rw 

tr-  iw 

g  ro 

eg  oo 

N.  to 

00  kO 

rg  *o 

o  r* 

rg  g 

rw  fw 

O'  g 

o  g 

^  r» 

O'  00 

g  O' 

«*  »- 

O  rg 

ro  • 

■ 

o  • 

rg  • 

rg  • 

g  • 

ay  • 

|W  • 

|W  ■ 

VJ  • 

CJ  • 

pg  • 

kO  • 

gj  • 

*A  ro 

iO  C* 

fw  a 

ro  g 

ro  ro 

ro  « 

fC  rw 

ro  rw 

ro  rw 

fw  QO 

rg  *- 

•-  rw 

JO  g 

to  >o 

*-  to 

*-  eg 

o 

T-  N 

^  N 

ro  g 

f  rw 

O 

O 

O' 

g  O' 

g  -o 

f-  rg 

to  rw 

g 

g 

r g 

*o 

ro 

ot 

g 

9~ 

r“ 

w— 

to 

to 

w 

w 

w* 

w 

“ 

- 

W 

w# 

w 

V# 

w 

w# 

••  O 

30  ao 

rg  rg 

O  ig 

a  'C 

^  -o 

g  rg 

g  ^ 

rg  g 

*o  ro 

fw  o 

pw  to 

ro  io 

a  ^ 

O'  ro 

fW  *“ 

«-  g 

rg  O' 

o  ro 

>o  00 

io  ro 

03  o 

ao  ^ 

to  o 

CO  fw 

g  « 

a©  *- 

ao  g 

g  • 

ro  • 

ro  • 

O*  • 

O'  • 

o  • 

g  • 

'O  • 

O  • 

rg  • 

ro  • 

IW  • 

00  • 

to  • 

«-  to 

«-  eg 

kO  o 

o  o 

O'  o 

to  O' 

rg  ao 

rg  to 

rg  to 

to  O' 

•-  ao 

O  O 

ro  ro 

f  fw 

*-  rg 

*-  rg 

kO 

00 

00 

rg  a 

»“  to 

rw 

|W 

g 

ro  co 

ro  rw 

r>  O* 

g  fw 

ro 

ro 

*" 

rg 

rg 

rv 

rO 

•— 

ao 

ao 

(O 

w 

- 

- 

- 

w 

- 

w 

w 

w 

w 

w 

w 

w< 

»-  ro 

kO  o 

r-  ao 

g  ao 

O 

rg  g 

o  ao 

tO  CD 

to  o 

O'  to 

fw  o 

ao  o 

to  00 

ro  IO 

g  o 

ao  fw 

g  rg 

•-  rg 

O  ao 

^  rg 

ro  ao 

^  •- 

^  *- 

a  ro 

«  ao 

fw  rg 

to  o 

to  rg 

w>  • 

40  • 

in  • 

«  • 

g>  • 

rw  • 

g  • 

kO  • 

to  • 

to  • 

O  • 

rg  • 

rg  * 

lO  • 

fw  g 

rw  g 

ro  cj 

g  r- 

gj  gj 

•O  ro 

ao  ao 

V-  to 

f  kO 

ro  to 

CJ  to 

cj  g 

o  <g 

rw  cj 

r— 

o 

ao 

oo 

*• 

ro 

g 

g 

O' 

rg  ao 

rg  iw 

o 

rg  oo 

IM 

rg 

9* 

g 

rg 

to 

ro 

IM 

fw 

*• 

w 

W 

w 

w 

>* 

w 

w 

*w 

w 

O 

Ui 

O  fw 

o  rw 

cj  ro 

CJ  CJ 

CJ  CJ 

o  o 

CJ  « 

o  ao 

a  w 

o  ao 

O  to 

CJ  tO 

a  o 

ac 

•  rg 

•  rg 

•  to 

•  g 

•  g 

•  rg 

♦  ao 

•  ao 

•  ao 

•  g 

•  IO 

•  to 

•  fw 

in 

« 

rg  • 
o»  rw 

rg  • 
^  fw 

^  • 
>o  ro 

o  « 
g 

o  • 
g  g 

O'  • 
*-  to 

rg  • 
ro  ^ 

rg  • 
ro  *“ 

rg  • 
ro  ^ 

rg  • 
N  O 

IO  • 
rg  fO 

•o  • 
rg  ro 

O  • 
g  k 

o 

•“  o 

a-  O' 

o. 

g  ao 

g 

•-  g 

*-*  g 

ao 

O  O 

g 

•-*  ro 

X 

g 

g 

g 

g 

o 

ro 

ro 

ro 

g 

g 

g 

ex 

w 

ex 

ex 

W 

w 

w 

*■* 

w 

v» 

w 

w 

w 

w 

ex 

o  4 

<0  •» 

IV  i> 

PO  9 

iv  9 

rv  O 

40  T- 

•-  00 

rg  po 

O  40 

40  9t 

4  ro 

PO  *- 

OJ  6U 

©  JO 

40  IV 

A-  © 

g  y\ 

<0  *“ 

o  © 

■4  00 

a  ao 

rg  40 

4  PO 

*-  IV 

t->  4 

O  ao 

*-  9* 

9  9 

iv  9- 

©  OJ 

9  OJ 

V  ro 

*—  »v 

O  • 

o  • 

rg  • 

9  • 

rg  • 

o  • 

rg  • 

40  • 

9  • 

O  • 

OJ  • 

«—  • 

O  » 

PO  • 

PO  • 

9  • 

©  • 

rv  o 

IV  9 

*n  9 

9  fv 

90  — 

iv  ao 

9  p- 

*-  » 

pv  <0 

rv  oj 

©  4 

©  *- 

r-  <0 

oo  © 

OO  4 

ro  O 

PO  A- 

rO  00 

©  a 

oj  40 

rg  4 

PO  00 

ro  4 

PO  c- 

•"  IM 

4  40 

4  ro 

©  rv 

w-  OJ 

«-  N 

PO  00 

«-  © 

PO  © 

ro  40 

*-  oo 

JO 

<o 

90 

o 

a 

PO 

ro 

ro 

op 

OJ  ^ 

rg  9 

o 

rg  «— 

9 

9 

rO 

A* 

»*■ 

*- 

r- 

© 

40 

© 

- 

- 

- 

- 

- 

- 

- 

- 

- 

vx 

- 

ro  oo 

ro  9 

0-  40 

4  «“ 

40 

ig  o 

•O  4 

9  Oj 

rg  o 

40  ao 

rg  a 

*-  rg 

a  rv 

9  Oj 

A  t— 

rg  o 

9  A- 

g  »n 

to  rg 

ro  r- 

40  fO 

■Cl  40 

•  g  go 

44  eg 

jo  eg 

tg  *— 

to  eg 

rv  ej 

m  to 

<#  -o 

ay  cj 

ro  40 

Al  "O 

*»  xy 

^  ■ 

<o  « 

<o  • 

9  • 

40  p 

40  • 

IO  • 

OJ  • 

PO  • 

©  • 

9  • 

40  • 

4  • 

©  • 

rO  • 

A  • 

©  • 

9  O 

PO  9 

90  IV 

ro  4J 

O  40 

9  90 

f  9 

9  PO 

ao  g"\ 

rv  >o 

rg  a 

OJ  40 

ay  9 

O  9 

4  <3 

rv  ao 

©  A 

o  9 

40  *-* 

w-  rg 

rg  o- 

ro  <o 

rg  ro 

PO  90 

■O 

PO  oo 

ro  © 

40  o 

rv  cd 

©  O 

ro  <o 

rv  ro 

OJ  © 

rg  © 

A-  <-J 

to 

40 

© 

oo 

30 

eu 

rg 

eJ 

u 

to 

ay 

*-  |V 

«y 

X- 

PV 

IV 

PO 

** 

*“ 

w» 

4 

4 

eT 

w 

- 

w 

v» 

w 

w 

<mX 

w 

W 

|v  *- 

o  fv 

oo  rg 

40  PO 

4  PO 

40  O 

Pv  00 

•c  rv 

© 

^  r“ 

CP-  o 

pO  ao 

40  Pv 

N  N 

OJ 

9  OJ 

fv  © 

4  PO 

4  <# 

Pv  00 

©  IV 

rg  »- 

*— 

4  rv 

40  OJ 

4  OO 

4  Pv 

rg  o 

40  PO 

4  PO 

r>  IV 

A  CO 

er  rg 

©  O 

vT  • 

OJ  • 

9  • 

9  * 

o  • 

rg  • 

40  • 

4  • 

#v  • 

OJ  « 

rv  « 

u  * 

9  • 

CJ  • 

4  • 

PO  • 

A  • 

«-  « 

©  9 

ro  40 

IV  90 

rg  O 

rg  o 

PO  <o 

40  rv 

ay  to 

ao  ar* 

9-  O 

9*  4 

40  ’O 

PO  *- 

ej  rg 

o  © 

CJ  A* 

00  O 

-r  po 

f-  9 

r-  O 

rg  4 

rg  rg 

rg  40 

O 

rg  r- 

OJ  Op 

ro  rg 

rg  40 

OJ  © 

rg  40 

PO  9 

rg  fv 

OJ  IV 

PO 

a» 

rO 

40 

40 

40 

O 

«r* 

ao 

rv 

*“  © 

«-  g> 

© 

IO 

40 

rg 

PO 

PO 

IO 

- 

W 

w 

w 

v- 

w 

ex 

ex 

w 

J>  to 

fO  © 

90  40 

rg  40 

IO  40 

4  40 

PO  40 

40  9 

w-  OJ 

40  rg 

fv  O 

rv  o 

9  40 

f  4 

40  xt 

©  © 

©  © 

po  cj 

rO  40 

>»  au 

iv  9 

O  4> 

*-  rg 

rg  40 

ej  ro 

40  OJ 

PO  4 

t_J  40 

T*  |V 

O  90 

■O  r- 

4  © 

40  A 

c-l  D 

fv  • 

o  • 

©  • 

9  • 

^  • 

to  • 

<0  * 

ao  • 

o.  • 

40  • 

^  • 

4  • 

00  • 

r-  • 

40  • 

9  • 

©  • 

fv  00 

pn  9 

A*  9 

4  PO 

o  o 

a0  4 

9  40 

40  4 

PO  90 

PO  © 

ro  rv 

PV  «• 

4  iv 

9  PO 

ao  PO 

©  U 

©  tO 

©  *- 

IO  >* 

*-  rg 

*■  rg 

•-  4 

rg 

*-  40 

40 

rg  iv 

OJ  © 

ro  m 

O  4 

O  © 

4 

W  IV 

«-  © 

A-  IV 

9 

o 

PO 

4 

40 

tO 

40 

9- 

© 

© 

9 

*v  O 

w  9 

40 

A-  □ 

4 

4 

*— 

PO 

OJ 

PO 

ex 

ex 

v 

4^ 

V 

w 

VX 

ex 

ex 

ex 

ex 

ex 

9  oj 

IV  gp 

9  90 

IV  © 

PO  S 

p-  o 

<0  rv 

4 

r~  rv 

ao  4 

©O 

O  ^ 

•-  PO 

40 

©  PO 

©  40 

4  O 

ro  rsj 

rsj  o 

a*  00 

IV  ^ 

ao  iv 

4 

O  40 

4  40 

40  O 

rg  •** 

00  o 

9.  IO 

4 

4  40 

O  rg 

©  A- 

4  iv 

©  • 

<x>  • 

ro  • 

4P  • 

rg  • 

eg  t 

40  • 

40  • 

r*  • 

ao  • 

4  • 

IV  • 

rv  • 

PO  • 

»v  • 

tO  • 

4  • 

4  a 

©  9 

9  ro 

«-  9 

40  rg 

4  O' 

40  4 

4  c- 

O  rg 

oo  ro 

©  u 

to  9 

ro  a 

40  4 

©  40 

ro  4 

ro  o 

tO  IO 

rvi  40 

© 

A»  PO 

*“  PO 

*»  r- 

•-  4 

fO 

»-  4 

•»  tr\ 

OJ  40 

X)  rg 

ao  rv 

f-  PO 

00  40 

A-  © 

A-  © 

to 

fv 

rg 

PO 

4 

4 

4 

40 

40 

rw 

4 

ro 

4 

4 

PO 

PO 

T— 

rg 

OJ 

OJ 

ex 

w 

W 

ex 

w 

w 

w 

w 

w 

w 

W 

ex 

ex 

ex 

ex 

ex 

•  xe 

•  o 

*  xe 

•  xe 

•  ^ 

•  rs 

•  XX. 

•  X-% 

•  A 

•  XN 

•  A 

•  A 

•  A 

•  xe 

•  xe 

•  x«e 

•  xe 

9  PO 

O  PO 

9  «- 

ro  pv 

rg  iv 

ao  40 

4  O' 

PO  PO 

r»  -O 

f-  40 

4  O 

ro  4 

40  OJ 

9  OO 

OJ  x* 

40  A 

ro  po 

©  **- 

ru  o- 

O  9 

00  PO 

O  4A 

O  40 

pv  ro 

00  <0 

rv  9 

OJ  00 

©  40 

9  iv 

PO  © 

o  oo 

9  40 

Pv  A- 

©  40 

PO  • 

^  • 

o  • 

o  • 

4  • 

r»  • 

Pv  • 

4  • 

PO  • 

•“  • 

ao  • 

^  • 

©  • 

40  • 

00  • 

A  • 

O  • 

a  po 

a  9 

©  P*- 

00  4 

^  4 

*-  4 

t-  PO 

IO  oo 

4  © 

4  9 

9  rv 

4  ^ 

OJ  PO 

^  40 

4  fv 

O  CO 

O  40 

4  -r 

oj  o 

9 

40 

rg 

<r*  r 

•-  IO 

o 

a 

f-  <o 

©  *“ 

©  rv 

«-  rg 

©  PO 

A-  © 

A“  © 

x~ 

40 

rg 

ro 

IO 

ro 

4 

PO 

40 

ao 

fv 

ro 

© 

rv 

rv 

*“ 

eX 

ex 

w 

w 

w 

w 

w 

ex 

ex 

ex 

ex 

ex 

o  9 

po  rg 

9  X* 

9  90 

»“  00 

40  CJ 

9  40 

rg  <o 

O  W4 

4  rv 

ro  o 

4  rv 

4  © 

OJ  © 

rv  9 

PO  IV 

rg  »o 

tO  4 

a-  oo 

to  o 

CO  40 

4  PO 

O  IV 

4  rg 

rg  fv 

aO  OJ 

40 

4  O 

40  ao 

rg  © 

IV  rg 

ro  4 

©  o 

OJ  PO 

N  • 

4  • 

©  • 

40  • 

«  • 

4  • 

eu  • 

PO  • 

40  • 

4  • 

rg  • 

©  • 

«  • 

<o  • 

•e  • 

IV  • 

fv  • 

•O  Pe 

PO  9 

4  f 

40  (O 

IV 

rv  4* 

rv  rg 

rg  to 

9  r- 

to  © 

to  to 

oj  rv 

*-  ao 

iv  rv 

PO  «r- 

©  rg 

©  ej 

OJ  lO 

«-  o. 

ro 

<« 

*• 

o 

rg 

rv 

© 

*•  N 

4  O 

4  fv 

4  IV 

9 

9 

rv  po  a<  rg  oj  rg  oirgrorg»-ojrgr-A- 


O  xe 

o  xe 

o  X* 

O  A 

O  A* 

O  xe 

O  xe 

O  xe 

©  o 

O  xe 

a  xe 

©  xe 

O  rv 

©  xe 

O  xe 

O  xe 

O  xe 

u  © 

O  © 

o  © 

a  a 

O  rv 

u  rv 

U  to 

O  40 

©  A- 

©  A 

O  rg 

O  9 

a  9 

©  OJ 

Oa 

©  © 

©  © 

•  OJ 

•  © 

•  © 

•  4 

•  u 

•  o 

•  © 

•  « 

•  9 

•  9 

•  9 

•  a 

•  u 

•  © 

•  fv 

•  OJ 

•  OJ 

OJ  • 

PO  • 

PO  • 

9  • 

OJ  • 

rv  • 

40  • 

40  • 

O*  • 

fv  • 

N  • 

©  • 

©  • 

©  • 

4  • 

4  1 

4  • 

9  ^ 

A  o 

A"  o 

9  © 

A*  IV 

A*  fV 

A-  IV 

A*  PV 

OJ  4 

OJ  4 

OJ  fv 

4  4 

4  4 

A  40 

©  9 

A*  40 

•»  40 

IV  40 

PO  A* 

PO  A* 

«o 

4  © 

4  © 

A*  9 

a-  9 

40  © 

40  © 

OJ  © 

40  O 

40  O 

A  O 

©  O 

A*  9 

A*  9 

o 

© 

© 

IV 

o 

a 

rg 

<V 

rO 

PO 

40 

A  O 

c-O 

PO 

A  PO 

OJ 

OJ 

OJ 

4 

4 

4 

ex 

ex 

ex 

ex 

ex 

ex 

ex 

ex 

ex 

ex 

ex 

ex 

w 

ex 

ex 

ex 

•O 

Oj 

Ol 

rg 

OJ 

rg 

OJ 

rg 

OJ 

PO 

•O 

ro 

4 

4 

4 

iO 

© 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

** 

OJ 

rg 

rg 

ro 

40 

4 

4 

4 

4 

4 

«V 

P- 

P- 

P“ 

r- 

4 

4 

4 

4 

4 

4 

A 

A 

o 

A 

X 

X 

4JJ 

X 

© 

X 

4*1 

X 

UJ 

X 

O 

X 

© 

X 

* 

O 

A 

O 

X 

O 

X 

X 

O 

X 

m 

X 

O 

>- 

4 

pv 

4 

m 

P- 

4 

pv 

•* 

4 

pg 

4 

** 

4 

OK 

at 

a 

4 

A 

4 

A 

4 

A 

4 

A 

«0 

O 

(9 

X 

A 

40 

A 

X 

A 

(9 

K 

A 

© 

C 

© 

A 

4jJ 

© 

w 

e 

o 

UJ 

e 

UJ 

© 

UJ 

O 

O 

UJ 

o 

O 

O 

UJ 

r- 

© 

Pv 

4 

VP 

H 

4 

pv 

© 

P» 

4 

u 

pv 

4 

u 

A 

3 

A 

3 

A 

9 

A 

3 

3 

A 

3 

A 

A 

3 

3 

A 

O 

A 

OJ 

© 

>■ 

O 

OJ 

e 

► 

PO 

O 

9 

OJ 

9 

O 

ac 

I 

4 

X 

QC 

X 

4 

4 

X 

at 

X 

X 

4 

00  CJ 

•  n 
»A  A 

•  <>X> 

rg 

a  r> 

r-  o* 

•  o 

m  rg 

•  n 

a  m 

•  *■* 

•-  g 

•  n 

oo  a 

rg  m 

•  ^ 

u  rg 

•  A 

rg  t- 

A  f>> 

tJ  O 

x»  g 

CJ  oo 

m  o* 

a  m 

rg  m 

a  m 

to  o 

rg  a 

rx  xr 

a  a 

ro  • 

in  • 

N.  • 

f*x  • 

rg  • 

rg  • 

a*  • 

m  • 

rg  • 

rg  • 

in  • 

m  • 

g  <M 

x*  a 

to  g 

rg  r- 

m  r- 

a  o 

*-  g 

O  r- 

rg  rg 

a  rg 

eg  f 

rg  ^ 

■O  f\J 

o  rw 

Ox  m 

m  m 

rg 

n-  m 

m 

0>  rg 

a  > 

»-  O 

a  o 

a  o 

ao 

a 

a 

t- 

rg  to 

rg  rg 

rg  » 

a 

rg  a 

rg  a 

«— 

rg 

rg 

to 

a 

rg 

00 

fg 

a 

a 

•  « 

g  a 

g  rw 

•  <*> 

X»  a 

in  g> 

c*  o 

•  n 
»>  m 

•  n 

g 

•  n 

in  a 

a  o 

• 

r-  OO 

•  ^ 

•  A 

to  rw 

*-f“  *- 

W- '  JU 

g*  in 

a  ig 

uu  m 

K1  l_J 

g  a 

oo  ,g 

*n  ro 

At  rg 

i  w  |g 

(V  |W 

• 

a  • 

A  • 

r  • 

•—  • 

in  • 

m  • 

rg  • 

a  • 

ro  • 

^  • 

^  • 

v  QU 

m  o 

nT  tO 

a  a 

a  rg 

o  g 

•—  fO 

•-  O 

a  r- 

•-  rg 

^  a 

m  g 

m  m 

r-  g 

rw  .g 

o  o 

oo  o 

a  *- 

g 

to  g 

rg  a 

*“  rg 

rg  rg 

rg  fg 

g 

«-* 

•-  u 

^  r- 

rv. 

rg  in 

ig  r> 

m 

fg  fO 

rg  ro 

*■ 

rg 

rg 

ki 

m 

a 

a 

a 

a 

*-  fg 

•  «a 

ro  a 

•  n 

in  A 

*  n 

g  oo 

rg  o* 

a*  a 

a  £ 

• 

lA  O 

•  n 

m  O 

•  A 

a  *- 

•  n 

rg  ro 

•  A 

O  lA 

rg  a 

o  a 

g  a 

rg  a 

g  r- 

ki  r*. 

in  n 

ao  00 

to  a 

ro  fg 

ro  *- 

g  ro 

<o  • 

iw  • 

rg  « 

a  • 

»•  • 

K»  • 

T”  • 

rg  • 

a  • 

n  • 

a  • 

a  • 

aj  to 

o  m 

a  rg 

tr  g 

in  a 

m  to 

•-  rg 

to  a 

a  eg 

a  ^ 

a  in 

a  m 

IO  O' 

g-»  o 

lA  a 

rw  m 

m  rg 

g  ao 

to 

fg  a 

a  a 

a 

a  rw 

a  rw 

o 

a 

in 

rg 

f-  oo 

rg 

T~  O 

*-  fg 

rg 

^  fg 

— 

rg 

to 

a 

a 

g 

a 

w 

w 

W 

W 

W 

w 

S* 

w 

x^ 

w 

• 

•  /-* 

•  n 

•  n 

•  »*x 

•  a 

•  ^x. 

•  n 

•  ^*x 

•  «*S 

•  *-x 

#  A 

g  m 

ro  m 

T-  xT 

m  cj 

oo  o 

X)  ao 

m  oo 

<o  in 

in  g. 

ro  ro 

u  rw 

rw  m 

oo  ro 

m  ca 

rw  rg 

m  O' 

•-  o 

ro  a 

a  rg 

ao  o 

o  a 

*-  g 

rw  v* 

rw  to 

*-  * 

rg  • 

00  • 

fO  • 

a  • 

^  • 

O  • 

a  • 

a  • 

r  • 

N  # 

fg  • 

rg  r- 

fw  oo 

a  rw 

a  oo 

rg  o 

30  <*• 

|g 

a  a- 

O  f- 

fg  •- 

o  a 

o  a 

KO  *- 

>»  TO 

g  rg 

a  r. 

•-  oo 

K)  N 

rg 

a  tr 

g  a 

o 

g  a 

g  a 

A 

TO 

FO 

00 

*—  t— 

O 

*-  CJ 

«“  o 

rg 

©• 

*-  o 

•" 

*- 

0“ 

tn 

•“ 

a 

m 

ro 

rO 

w 

w 

x^ 

w 

w 

w 

w 

x^* 

x-» 

w 

w 

w 

•  ^ 

•  ^ 

•  n 

•  n 

•  n 

•  n 

•  n 

•  n 

•  n 

•  n 

♦  « 

•  A 

fg  00 

rg  g 

rw  o 

rg  rg 

n  o 

X)  Oi 

f-  rg 

a  in 

rg  ro 

•-  a 

a  o 

ro  iA 

a  o 

O  xT 

A  oo 

00  *“ 

O*  rg 

a  a 

rw  ao 

rg  r- 

i>  rg 

«►  ^ 

rg  a 

<g  a 

fg  • 

UU  • 

g  • 

u  • 

y  • 

• 

rg  • 

«—  • 

a  • 

a  • 

«  • 

o  • 

m  a 

r*  o 

fg  *- 

TO  TO 

a 

o  rg. 

*- 

a  or 

rg  a 

m  •- 

ro  o 

ro  a 

rg  rg 

ro  rw 

m  a 

m  o 

o  m 

tO  N* 

rg 

•-  oo 

a 

♦“  o 

•-  o 

rg 

o 

o 

m 

in 

OO 

•-  rg 

r~  ^ 

T- 

•-  rg 

•-  rg 

*“ 

T“ 

rg 

m 

ro 

ro 

*o 

t  ~ 

W 

w 

w 

g» 

W 

X^ 

o  «- 

rg  ro 

n  in 

rg  g 

V~  o 

n  a 

oo  rg 

rg  o 

o  in 

a  a 

o  fg 

lA  lA 

«“  CO 

m  ao 

rg  ro 

»•  M 

Ni  g 

rg  K> 

fg  to 

•-  a 

fg  rg 

a  a 

rw  o 

a  o* 

ro  • 

TO  • 

•*  • 

oo  • 

m  • 

O  • 

m  • 

a  • 

m»  • 

rg  • 

A  • 

A  • 

o  a 

oo  rg 

oo  a 

o*  r» 

N-  tO 

a  o 

a 

rg  a 

a  ro 

a  o 

a  a 

a  ia 

«-  a 

rg  o 

rg  A 

to  rg 

a  •- 

rg  oo 

oo  a 

a  o 

rg 

a  o 

a  o 

m 

•a 

rw 

a 

a 

a 

a 

a 

rg 

rg 

rg 

At 

w^ 

w 

w 

w 

w 

w 

w 

w 

a  g 

*-  rg 

a  o 

•-  a 

N  O 

r-  a 

m  »- 

rg  O 

a 

in  rg 

a  a 

*-  a 

rg  m 

o  rg 

g  a 

g  m 

g  a 

oo  r- 

«  o 

rg  g 

a  «n 

a  a 

a  rg 

oo  • 

a  • 

fg  • 

m  • 

gj  • 

a  • 

m  • 

*—  • 

a  • 

a  • 

a  • 

a  • 

fv  g 

jo  m 

ao  u 

a  »" 

m  m 

«-  u 

u 

a  *g 

rg  i/* 

rg  gi 

rg  *- 

rg  ^ 

^  a 

•-  fO 

•-  ro 

rg  n 

a 

•“  w 

*— 

*n  to 

in  a 

a 

m  a 

IA  A 

K» 

m 

m 

rg 

m 

in 

a 

a 

g 

*- 

*• 

•“ 

w 

w 

w 

1" 

w 

-  “ 

w 

w 

s* 

O  n 

O  J«N 

a  n 

o  ^ 

O  n 

O  ^ 

o  ^ 

o  ^ 

O  n 

O  ^ 

O  o 

O  A 

O  rg 

O  JO 

a  oo 

o  a 

O  rg 

O  rg 

o  r< 

o  o 

U  U 

rg  fg 

rg  fg 

rg  rg 

•  g 

•  O 

•  a 

•  r» 

•  a 

•  a 

•  *g 

•  a* 

•  O 

•  r» 

•  o 

•  u 

N  • 

f*  • 

r*  • 

a  • 

*n  • 

m  • 

TO  • 

rg  i 

(M  • 

m  • 

N  i 

fg  • 

*•  A 

A  r- 

A  *- 

a  o 

m  rg 

in  rg 

K 

rg  & 

rg  O 

rO  «“ 

tA  o- 

lA  f- 

to  rg 

A  (g 

g 

in  a 

O  K> 

O  r«n 

r»  a 

rg  a 

<* 

N.  a 

rw  g 

a 

rg 

rg 

a 

f  N 

rg  O 

rg  o 

rg  ^ 

eg  *- 

*• 

*• 

*■ 

rg 

rg 

fg 

ig 

w*> 

O 

a 

w 

rv 

w 

r- 

w 

n» 

w 

rg 

w 

00 

w 

a 

fg 

w 

m 

w 

lA 

w 

lA 

x# 

A 

>g 

g 

g 

a 

a 

a 

in 

• 

• 

• 

a 

rg 

fg 

N- 

g 

a 

n 

lA 

in 

a 

rg 

fg 

.g 

K 

H* 

r- 

< 

< 

a 

a 

a 

a 

a 

A 

X 

lit 

X 

uj 

X 

ut 

X 

lit 

a. 

M 

© 

a. 

X 

o 

QL 

X 

© 

X 

* 

o 

< 

m 

►- 

« 

m 

►- 

a 

m 

►- 

« 

•g 

►- 

ae 

0 

a 

0 

« 

0 

« 

a 

10 

* 

a 

to 

K 

a 

K 

A 

i0 

K 

A 

o 

O 

uj 

o 

O 

ut 

o 

O 

UJ 

o 

o 

lit 

a 

u 

*- 

m 

U 

* 

w 

N> 

m 

M 

r* 

a 

© 

a 

© 

a 

© 

A 

© 

► 

rg 

o 

► 

rg 

o 

g 

m 

O 

g 

rg 

u 

X 

(X 

X 

OK 

X 

at 

X 

oc 

t. 


N—/ 


SUMMARY  Of  0  AN  SAFtTY  ANALYSIS 


w  STETSON -DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13601 

TEL  31 5- 797*5800 


HEM  IftOSOliEF 


RROJICT  KAMI 

iiff  net 


'ml  fc° 


-RROJICT  NO.. 


.  DRAWN  BY. 


\s$* '>*-■<  A  C<'OH'O*cA’l0v\  Jw-V  ~~  SfArtP^ 


a- 

ItSd/b  & 


Ifci 

20  vj 


1  /  ' 

v/ 


KoVt,'.  ^IfAtA  AUA  lOrt 

VvCtf./  •W  (o"')  . 

U(iWa»»  A#i*n»cW<w*-*  tAA^wd. 

ttPfW Jt  6UAJ  W.4u»«wv  LdrVAtfS  , 

— t.«wsytT.|c'rFUill~'k  «s»u 

'  ■  I...  ■■  -  <U.  SP.O  • 

/7\ 

O''  i*>  ■*' 


£»«*U.  v 

AjAijOm 


\\  H^fc' 

v  vi‘  i.  \«  ,,  \\  | 

!fl _ - — — V.IHU 

>f— »i  ■+ -  2o*  — is? 

flo’ - H 


^  ct.  \a*4**H»  t 

UajL  ^j»cAu>*\  o^  An «*■  vV 

f  ’V1”  M^Uv  “i  ^  ^ 

VA.  A  \V  u-,  -  (\<)\ti* Ui\b) U»«6>  (\»*^)](»>>»ty'>)  - 

*  r  qc*,  2<?-o  hr  — » 

-(is  v*  y^)  |(v*  0*  ^  *(\  **  »vi)  j  - 


t  -  2UI 6  * 


r  '-iVHC,  |I7(*U 

IV  iM  W  IMIS  A  iV 

^ -  n7v{\  7SQa  tVY>£  -V 

— *v)  *(*>oX^  K,1saH  * ,0) 

T-  P*,n*i  -  fr*, °l$l  '*■ 


-r 


iSi  STETSON  •  DALE 


bankers  trust  bulonq 

UTICA  •  NEW  YORK  •  1SS01 
TEL 315"  797*6800 


IBIS 


■B 


PROJECT  NAME . 


SUBJECT  « 


.PROJECT  NO.. 


.  DRAWN  NT. 


-  S'«^Wu‘Vu 

-1*— •  ’V>- 

<T«ic  t  *  U)L  @  *W*aI  Levj^l  CTo^ 


_  i  _  i 

^  i  j 


HcVmA  w«rVlA* 
^  ^  Ole 

it  *nn 


L-  •  'Hut*  r  -M  frrx^-^ 

'  2,<K,skj^1-  . " 

V^Y-'W.'IVw^v 

(®  OvJlrVv^^-^  <^'*4-  “^T>  WViyA  lv&  ^v«u<V^Kj(*,beS:* 

v'°^;VV  wb^)-  *^7^-' 

'Hu* 

••  _,  .  ,  I  >  •  u,«  i  '  t{\0  (A  *  nis  *tu. «.v^)(  '!j>  *0  ((/4,n 

ri  (M^iaaVT  tWVCT°r*M''^  s  — - - "  rr  — »  . 


w.vrc 


»«t*UV 


y\  cun'***.  O'JVci'Vr^kAfe.  On  ^ry-Vv*^. 

(a\W*£®  V*\L  ^Ui  •(  rot-U-^COnC^tW  aA S  C#CV^ 

loi^i  *  5» \  \  v-./ 

-  it  JR  +  (rt)(i.«..s  «.  I®  «'»]•■  IW»  /V  a1  - 

tv\;  »'}*■  *  ✓ 

FS  fla4uv\r 


FS  o^rV'Jr’A^  “  ^v^’gpi  ~ 

rtUUv.^v^uv^ -.  a* 

r  ClV4tnn--nAtM\^ _ _  -  — — 


r  -s  o.* 


|m)  STETSON  •  DALE  SgKtJSTSK 


Y 


TEL  315*7I7*MOO 


nHMKT  NAMt. 


.•ATI. 


.MMCT  NO.. 


+-{u>  0x4*-  >c  W~  ^') 


FS  - 


tS 


CAtcL'^  'wit  ^  Ll\  •  llfcO 

0 0  •  ^  * l WU.) ^X-So) «(lQU^ os 0  x \44 ^  \oq^ 4  S3>^ 
^>^’X  v  *  ^*ir»/L.w>0)  ~  V©"S^ 


^  fci  t 


m  STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13601 

TEL  315*707*5800 


BUBJKCT. 


.PROMCT  NO.. 


~Du.  *  lot-  Q  “To^  0^  ^  lee 

(XVSowC  ict  Ioa^v*^  Qv  X*^l*  (2  tA*“V,u^  VI 

Ojjzb^'%  .  wti 


w#4r»n 


(  OliiC  “  “ 

S2-r> 


■r 

vrs  ,ufc 


'  t.^2 


^  fewlWA  ^  ^  ~  °*^°  ^ 


(J^  “  ^-(c-Vl^x  /\[j,t.r 

4/.V  4 


rs- 


^»YtiA  CAAa^\»~A  i\\  Ivwfc 

M  i ,-  f  i  tx  ' 


a.  --Z>^  L  v 

(  Q.US«*lW&fr)  4-  (  ^^qX.O^O^  l^^jv  ) 

'vR  v^'HKvf.fco^  4  1(j\ 

i 


\P4lf  V-T^O^ 


- 1  *  <K 


m<* 


ROJECT  NAME 


«*•  STETSON  •  DALE 


BANKERS  TRUST  BLHLDtNG  [fftfi 
UTICA  .  NEW  YORK  •  13501  lii/Cj 

TEL  315- 797*5800 


-PROJECT  NO 


DRAWN  BY. 


'TJt  <  VajU(j)  K  ^pUvUt>o 

71 - ^  <U.  t\^A‘ 

/  tip 

/->  H(>w  WV — i  - W.  SrtH 

/-■  ]>*/  \ 

/  >  ▼  X  \  H-W 


sc.  o-n-n 


-VHORLC 


f  T  “t  T 

I  '  6LS,Wwt  MMl.lV 

V\»/^4  b^tA^w^. 


^  a^uRAd  u/imuV  w<lW  0  y\  (*«-  fill  ^  ^Vw-*i  mv*Ws  OtflC 

<A  w  *.o''*—K  o^t«^iov,s  £**<..  ^  V^Wy-rA,  vlv^  ^(Aw<V  vVtif <a\A 

IV  0«t^  •'•Vy(lfl£(.'M8*'S8  )  k  I'^ITL  =  ^,414-'*" 


r>,  ,  .  W,™ 

V-S  „*W^  --  -  .»■<» 

?ovVt»«\  '•  d  -  ~tA? 


d  _  (.'Kin  -ii^,^  )w  _  4r. 

rr^rr-  r  1 


S^-V* 


ROJECT  NAME  . 


STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13S01 

TEL  31 5« 797*5600 


.PROJECT  NO 


DRAWN  BY. 


ow  (*c4*  dxX.  \o  'Csttl  j  rt6<w4  ; 

VlOiAaA  Jlu-c  <wut«^w4-  s\V?,7.isic..ou».'^( 37+5^ 


'W'l«A  (V^  N.itVV'*^  0\iVr|vLOAv^^j 
atfvai^V  ovtArOC*^  ■=. 

o[  piwlWl  R  :  <\  -  ^0? 

V  *  Z\J 


Lx,w  4fc 

\Hin  +  7l«^  -  *41  .w** 


«•  -  I  n  —  -  - - — — — 


1 01, -)£>(. 


m-'i, 


?W  " 


'3a.V  -  ©4l  l> 


-7  U-^iirV  ^0*^  -t^U.  ki^UV  oj^  j^-|-rM*<*  vmA/v  Wu<-1 

<w  v°  ^r.^v  *  v X*tO r  ,c 

fx.VoL  K*  cL-<.'  'V*  *  \S\t(#x.v"fc  —  loC.CIo*** 


ToUA  c&«v*^  o awU^rw^  - 

r-c  w  l  -  '*' 

i-  S  ay t^r  0 'JVC  VuC^Y  ‘  ^  -  l  zq 

?*.*..„  ^  £n-u.-v-  (? !  i  =.  ijr 

a  ^  (T»,tTo-. »?■■*«}_  .  _  $i|Wf 

*“  *l^*(«»lH*»)-&»VA*t.**')  ”  (Cp^Mof  :  ^ii—HLh 

■**■•  ^  nt. 


J 


ROJECT  NAME 


Igl  STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13S01 

TEL  31  &•  797*5800 


.PROJECT  NO  . 


.  DRAWN  BY. 


AlV'-oa^  ca^/L  Cc^ 

_  /w> \J  -V- 

v-  ,  ,  '  T 

(  6>.  2.1 1H  VVL.  -L-(t.%.-tS*  -C'^VI'U-  ^7|  H^lcyo^t»S<'S^(.IO»R 

0<O(  ■|^i^°)(u') 


I 


vio-Lg,  -itsotT^  4-  Zoo^ 

~  ( mo ") 


<_  {jty 


|V|  STETSON  •  DALE  ssgrjKarss 

mm  TEL  31 5- 797-5800 


ROJECT  NAME  . 


-PROJECT  NO.. 


DRAWN  BY. 


C6-*JL  j3_  •  —  (j?  C.^yc’WovT  PU^Uloo*f-l^ 


i-f-w 


t A 


M*  tfiMl 


(4*^V'Wu  1 


^  ASSu*.£  U>fi-^W4  ol  imr.Wv  **  UPcWta*'  Out C  lb><L  -i®  CAl  tuA^C^  «<;i 

o^lvi-V  C0Wl\&  '£fO^  V^ll  ur-Vm-  Uu<\ 

1U^  d L*t\.'*^  ()jdT  V  4-1-C  Vo  Uv0  ^  I 

-  4-  WT.VTV1* 

fKilVt**  tv*rluOu«tf  d*U.  Vo  *1  <\*K  t  UvO  V*vW<A  WvW^  t 

w  .*  1  a- Uvo  ,  L»  .  ' 

“  VMS*  *  -t-  (W^KS^x.ofcvO^*  *lYw)*  «z.gl^  " 

P 4^*v*^V  0\«)>Vwrf'*<R^  r  ^•St.go  '*  ^ 

1  \  xxir.r)>  "  - 


-  ISv 


o(  ^  ;  ok  5 

j|  (a»Z.^q-yts,g7^ _ _ 


<*  2  V]  C  Q,  |p 


STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  .  13501 

TEL  315* 797*5600 


Iff  '1*/ 


ROJECT  NAME  . 


-PROJECT  NO.. 


OftAWN  BY. 


(C)  COv\cit\LOW.i  4S  CdSZ  C*~)  as 

(X^  cam.v«|  Vo  LA«~«A  ^ALoAu-vjt  ( vurv'*<A 

*-  ^o^vt  lOS^o'*’  -  |0<^£©<\  lC 

lWa  qtv|v»Wt*yv‘V\^  r  Z&Z 


pS*  MmHV  \>ivrWr»A' 


|vWa,  sW' 


V'l-Vt^  ^s.I'Uia!  ^  ;  di  ■* 
^  sn- 

d  -  —  - - " 

rVS^-M'U'M-1^-  |^0 


€7 


L<\3 


sm 


~  '  =  0.M4  \o 


STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13S01 

TEL  31 5- 797*5800 


BEsem 


IMF 


NOJECT  NAME 
SUBJECT _ 


DATE _ 

PROJECT  NO. 
DRAWN  BY _ 


su  —  a Lve 

J i\i  +  \eo*  / iC-ttf  r 

FS  '  — - L — . 


Co 


p  i  ~lo~\  ~n  — j 

2^4-  VSVt  +  jj  V  Soof 

ooF"iV'aiYvO 


fSlA 

Miosf^)  -4-  £00  + 

2^  _ 


T-,7  0^) 


-*V4V^ 


=  3-v 


->£V+ 


w  STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13S01 

TEL  315*797*5600 


ROJECT  NAME  . 


-PROJECT  NO 


DRAWN  BY. 


r  CaAH  ~SL  ~  W©\r»uiA  (Mo  \t£  v  .  Z 

bOvVi-orvuu^ 

VV'tffW'A  0-*  •(  «-ei 

)  ^  «"^U  '((i*ti  o  ^  <?.  o  ST  <jr  vv'-*/V»  0  ^ 

(U*»y  »*V&*.ir<1iN)  — 

Cr  (.00 o  *  \  t  '^e>  «-  nssr  ?  — , 

l {*•  \i  **s 4-  (warY^  ('*[ *<.M 

-  vks  -  \ua  -  'w 

(k.i^\  C^M  *•  ^  &.<?vx  (r  cL**»  «**<*ij 

\Q  hP-1^  \  ,  u&n*  s- 

-  (w  *  x  •'*“  jly  *  *» k  ( i®  h  li])  -\-  hx ?  )  — 

/■  r*  ~>&Di»  U1;  >s  - 

-  [\x  xMk.m(  X*  )(  vu)  ^(U^1®Lo^^(s^C)[|+ 

.V  vi£ 


-  feus  -  zzso 


Sois 


[ill  ^  4-v^  *tuli«.4i*-x  i  acVl*^  u)*^tr  C  (* tf.  (§»  X\* 4*  'UlL 

^  ^r*‘  (P>  'W')(iO's')(,OU\*\'*%l'if)L  *l0fc  r 

^  A-oWl  -  t\A}j  +  z^)r  *  xW 

*  -  IV) 

I -  4  w  i  fuMu+W)/)  * - - 

1  v  ii.Ltuua 


1^4  W*? 


V-A-U  w4  ^  ;  Ji  r 

11-iL  < 


*  iu4on-iv4l*'H  ..  _ 

r-\  -  » i.r.i  _ i i»-»  "iLw.,i\i-rr!ovr  i  ” 


r  »s.i'  =  o,v  ^ 


|mfe  STETSON  •  DALE  Sffir^KSTSS 

■F  TEL  315-797.5600 


t  i 

y 


I 

I 


*y 


^ROJECT  NAME. 


.  DATE . 


SUBJECT. 


1 


.PROJECT  NO 
.  DRAWN  BY _ 


’  J0U»-U  V  a  C  rCt-  duo-  -U  iiAirUd  e^v  4 


1  w 


do > 


fc-'V  daww  ^  4 


4  wa"^ 


Att  =  (onO(S,  v06°^**^v^  *  5  2.5  ^ 

*k| 


\  v'j ') 


t**  S 


n 


Cls)  \>C 

A  BMW!  II  ■  « 


+*  ^°°*V  U>Hi 


[\&6 


=  STd 


STETSON  •  DALE 


bankers  trust  building  m 

UTICA  •  NEW  YORK  •  13501  IM/U 
TEL  315*797*5600 


[roject  name. 


'ftttoEfc  fAu-S 


-PROJECT  NO- 


DRAWN  BY. 


K^*0*** A  Ccpci  a^*d i 


^ctX>  sr i\ 


r.\ 

iPAF  YH 

U.Cu.A  o 
'2. 

T7 


NoW.  t  lV  «*<- 

LfclnrKC#i.  v+i  writ,  UA* 


5**4W 


;  RuLIm*  It 

UA>  y.v^ 


-ft. 


ie.cn.  n 


©  I  a' 


SL 


/  - 

°4 

•i) 

.  i*'  „• 


^2A‘ 


«!  M* 


?>'*_'** J 


^>8  ©jul 


“BoJc  , 
p0Uv*  iiVoA 


_ liifcy® 

f  -H  it 


£6  WO 


*  VjM\  \°[  1q^  ^c4lq~  "(\aKsi  (A  *  - U *> -( in  **u)\  — 

j  tt«xn) 4nC,ij  - 

-  { \\ <- is*  ^  l\SK&htu )  -  iouc  v 

T  7W'  '  U/fe"  "  —  ■* 

i  '  ... 

J  Mql  jui  -Ip  MSS  ^  gL  (\«l X.lO|  (tA'4) 


=  (ml.is)(wt«)  -  (irx.>s)(lTl^') 

VvM  i  )%~>L 


» 


I  «§l  STETSON  *DALE 

inojict ....  ImiL  _ 

SUBJECT  - - - - - 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501 

TEL  31  >797*5600 


EF  7 


DATE _ 

PROJECT  NO. 
DRAWN  BY  — 


CiVL  t  •  I/ll-  Q  \{  0tvu«.l  (yo ^  d^.9Vlkio«XC  is  ^  U* 

U.*v>A.\ 

v^UlVW^S 


/I-'  '•'V‘,F 

UQX!:::T'J' 

5virWrY“Y>^  —  Cm^x.  [a.")  f  u^lt  ^  <CtA>*«|  Ovn  C»iWt  pU«*  *wa.  cU^ 

0\J*^iu»TY'*'rA  4w*  4®  l4^v«l  PtfCtuf^  ( Yt/)l*X^  (/K<s**l  Lati  l  Lit  *[ 

c»«X I u^tnVt 

. -^x  '7 )  h-i«  >w*il  --  hi.w" 

^  i)Ki'  .  ^ 

fl'vivKy^  o  UtrW***"*^  4m.  V®  **IS  i»  M  J  mV*  ^  tO  *V,  o^L**1*-  (*U_ 

I  S*i**V 

FS  ^Vftrk/rwiR^  -  ^  ^  -  I* H ^ 

?*v;Wn  »t  ‘Rw  :  di  "  ^7^ 

*  *  (s&.lHfc-m.Uffi  .  ... 

d  -  - - - - “ — r - .v  “  5 r  1&<p=  3! 


—  to(#r  -  U  *  '•‘I  *  w*)6t)  *K  1  * 4>.t M?, if 

‘J —  <teo  „_,/.u  4  •».  ■.•> 


$10 


ROJECT  NAME  . 


w  STETSON  •  DALE 

■r 


BANKERS  TRUST  BUILDING  ffftfi 
UTICA  •  NEW  YORK  •  13501 

TEL  315-797*5800 


-PROJECT  NO 


.  ORAWN  BY . 


—  CALL  (L>>  Ctt4^  &<*  CO»\*cV  A.OEA.  0*.Lj 

(YV^  vW  w 

\  ’  'I  W| 


4f.  M 


4-t4vl  WV^  OVfrr  Wr****>«^  - 


£AdUilV  WM*< 


S8,^ 


?2,?VV 


^AU 


PoSl^or^  O^,  J  ^  ;  <i  r  £.v/ 

j  (sa.^n-  wiiy)_ 

—  ws  +  siS  -[  oiso-  (i.n  x«?)\ 

>•*  M  L  A 


?giaSL.  *  ft» 
11^*“ 


—  Cm  L*.  (W^  dUivV"  C%*cWV  dcUL^ 

A*^V  -v-  *L*-/U"i  itVidW 

^  T"1'  *  £~*i  c^s.-c, 

p  6*AA«aj*  V‘ 
(o.ufXyr£ *  Vre-  wi)  V|,C^v) y (H*k) 

p-"  (Nil^f) 

ttoALdL)  *V!  1  ^*7  ^ 

Vf^  (**OM»o)  +(l<*1L'C\xY<0':  kM\)  21!  _  lt]> 

r^-*  - 

S07  • 


Mil 


*~Aync\ 


PROJECT  NAME. 


«§•  STETSON  *DALE 


BANKERS  TRUST  BUILDING  nT’lfi 
UTICA  •  NEW  YORK  •  13S01  lii/U 

TEL  315* 797*5600 


IF  f 


-PROJECT  NO.. 


DRAWN  BY- 


X  '  U3L  g)  (kl o*X  Uv‘^ 

\ce  oj^  /t*"  *  @  w*^’  4- 


Ov<r*Wr*A.^  (cAie*) 

PS  “ 

Vo<;A->0^  ^  '  c\  ” 


Cgtq»H 

'  .  Li  Sin-  l^‘/ 

(s».»n 


-Sr&,v*Ut 


^*00-7 

* 


-  l.7t7 


=  \\1  *  o 


.7fr  t 


O  v/^V'JT'A  ^  0 


srsmu- 

Fs  »%»'»*  °*u:3  5  OVIT^SWO  T  N‘!w’ 

.  .  ,  <z*u  C«.^v-n^) 

Tosi-Uo^  ^  r  - ’  “ 

V  — J— -  £  V  rtMfc 


^  1.^7 


r  M  r.nt 


V^L  ^iU'^ ~  ^vi  v^s*  ^ 


^‘Mr  __  _/^|L^  ^  ^  S'iC  ■*“ 

._  .  /.-..a  ~  ->#i.r  — —  ~ 


ROJECT  NAME  . 


V  STETSON  •  DALE 


BANKERS  TRUST  BUILOtNG 
UTICA  •  NEW  YORK  •  13501 


TEL  315*797*5800 


.PROJECT  NO  . 


ORAWN  BY. 


IS  *  \  Pkp  v*it.iL  Loa Ci 


i~  \%Z 


— <U.  inn 


L_I  ,x/  w  -  * 

- *  ^  /l  / *V*'  \ (£> 

^  *u  - 


(  ArAufewi. 
hC  CAIaVI' 


LUJvt-t-  1.  ^ 
or*  ^  i> T,** 


0JtrU^rV'~*\  At)  LoT'5  ,  Vlv0  Of-JU-OC  L»pl‘  W  ©•»  twA\C£  pU  wv  A,nfdL 

r  '  r  ^  W:  JL  JJ  ' 


5  f'r*)  -i- •ytwt.  =.  cr,8T 

^\ooS  > 


\ 


rn*vVi-^  a  ^fVurrv.’-^  Jt»^  Ao  *la;j  p^cLw.  (  urk  ^v0  o*.  4*^>  dn^ 


--  s~(<,so<f  -  UM\  K< 

flL4tf'»vF  0^0f4v>ovw*  r  —  ■-  **  1^1 

• - *  \  rr,^*  ^  ^ 


JfV,W.0~  .[  ^ialUuV^  :  A~  — * 


(^x^i  -  st.mo) 

^-'i<*s>  c^a-c'X” 

n*o  " 

i' .  j  , ;  (  *v  ^  ^  l' 


_  HlWl  A  J 

- rnF  1  *1>H 


N-m/ 


1*1  STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501 

TEL  315- 797*5800 


if  IT/ 


ROJECT  NAME  . 


Ca^l  ~I\t  *  L)  L-  Q  PM?*  ©WvicVibirv 


a-  tt.srz.V 


<*/ 

i  tiAlttt  / 


hi - > 

-  imA 


U.SO'O 


U  *7A% 

■ - U-  *+ee.n 


.project  no.. 


DRAWN  BY. 


ii/4tIl7ci*«>''<4  f  'v 

l 

.tP* ' 

CR.VAiv*T<|  O^fW^iR1^  <Lc  •io  l»0*Y^.  l4v0  ^C<tlyfP  ^  DIA  fuLc*  ^L**  Aft® 

-{y^l  lT.nnoi.ii  -  %*)  *'l^£  SI  ^  vj&tl'*  --  w,n<.  “■ 

:s,Wv»  yJ 

^IL  0*«^V^*->a.yv^  JLt  A*  A*Al  cUks  J  uV.  llvO  cvn  U^>  A*m- 

-  lir ,  HfiT  +•  1 3  A  Ur  *-.K'4'{VlS t-ti)  ±( 

■  TS,<IU  1-  "TS>T|  =  ,£>l,ui»  '*■ 


i — r  *  »  1  .  \oh^»W 

b  flL<^iuiLV.r  ^  ~z\ u'* 

P.iAwn  ^  "RiIjIUhV  ;  ci  ; 


cU 


(ki.WW.  - 


■  wtfv  (\S.s)(1!^?SiOX*W'0(r)  -  4*( 

,4.-.  H. o  ...  l»v  iii.^  "Iptf 


l.si 


TgJ  ,  IW  .  «l 


ROJECT  NAME  . 


STETSON  •  DALE 

P&itoEE. 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501 

TEL  315*797*5800 


m 


■IF 


r 


.DATE. 


SUBJECT. 


.  PROJECT  NO 


.  DRAWN  BY. 


i  <^11^ 


r$>- 


r\  - 


K  V  At  4Uv\  tOw'Uc.'V 

-(r  fO<  i 

rffjuv+l 

(p.fcQ(&WV+  ~*>tU  c 

t. =  ~"m£ 


vA>-  ^ 

IakU r4  \A  IGfcS’-MrV'-V* 

V  l<*[v\  4-(K4\&CMtflSs 


U4(,0 


-  i®ur  ♦*  mv&'L 


±_ 


,i 


w  STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501  IH/li 

TEL  315*797*5600 


ROJECT  NAME  . 


.PROJECT  NO 


.  DRAWN  RY. 


Casa  TL  •  L lc£  t  -li  t?o*^  2 

OvtfrVuriM*'^ 

lul;V  Q  y\a.  ^  K  -Aui  \o  gCC«tA\  *>n  i^flLi^  c Ur*  **\d  u*r4l.C 

d1**-  \o  \n«(;»\k  o»Q&  &  ow  cU-v* 

l  p  _.,  t_  (  iC^S  yy  v  u**'  j  J 

-  V»n*' +fon)(S+*)  v(^i 

-(i1l.os-*.it)L,»<>tA  ~  (isr‘  (isL.iSN)| Xtsc"!  -  <-K  "l 

(lA  ^  ci*a  Av  VPr-i-llUl  a.tC.4  Ur*4l«vs  «CC/  o^.  O  >  Ovr  ^  o**  a£-  cL>m_  j 

-  6.0vs  (7s,<\(,s)  -  (,50  "t 

(-  .U  )  k.  jua.  V\0^ OuCCfl-W  CrAi o r\ fl-cV*  *v\  udiis.^&'M.  hut  (fu  A*  i/^r^LiA V 

IV  “  (0.\lX’Or%Q^*  r  14SV* 

;  ExW  ilUA  4-»U  iuu.  b  Sgviw'ic  cCCtcH  -  (pO^+ <wSO  *u<*x  r  m<\vt 

F^  0>#9ri-wf>iA.A  r 

*  '  ^.4^4-1, 


*i,4lv 


*  r»*  ,  •  r  _  ,  .ns  \  _  1**0  ;;v_ 

IV A-  oi  -EtuitsV  £  ._A-  -  i«i  '*  -  ~ 

!  ,v4  /  :.J  ^ 


"j*  '*'1 

a1"'  t •+1{;, 


w  STETSON ‘DALE 


bankers  trust  building  [fT\fi 

UTICA  •  NEW  YORK  •  13601  IK/U 
TEL  315*797*5800 


ROJECT  name  . 


SUBJECT . 


.PROJECT  NO. 


.  DRAWN  BY. 


S\vAv_^ 

fcJUcUovU  fcrc<.  i-ue  J^rUA  "A*r 

^  -  ,os(tO(Bl<S)- 

Aa._ 

4, 

M 


^  u  >“* 

-7^  ,ovS 

(*,l^ypM8.--V7)-t-i,IM 


L“*>v 


6r  i 


_  /  _ _ j  -*  \_  J 


£ALM££.  fAALS  /MM 

'/a'* /'O’ 


/uor£-  -  /s  ’oa/c&w&p  /9£-rx/£&v 
A*<TA/*M4y5 

-at/rr/oenssss  a/qf  *  r/wc*' 


APPENDIX 


REFERENCES 


1.  Department  of  the  Army,  Office  of  the  Chief  of  Engineers.  National 
Program  of  Investigation  of  Dams;  Appendix  D:  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  1976 

2.  U.S.  Nuclear  Regulatory  Commission:  Design  Basis  Floods  for 
Nuclear  Power  Plants,  Regulating  Guide  1.59,  Revision  2,  August 
1977 

3.  Linsley  and  Franzini:  Water  Resources  Engineering,  Second  Edition, 
McGraw-Hill  (1972) 

4.  W.  Viessman,  Jr.,  J.  Knapp,  G.  Lewis,  1977,  2nd  Edition, 
Introduction  to  Hydrology 

5.  Ven  Te  Chow:  Handbook  of  Applied  Hydrology,  McGraw-Hill,  1964 

6.  The  Hydrologic  Engineering  Center:  Computer  Program  723-X6-L2010, 
HEC-1  Flood  Hydrograph  Package,  User's  Manual,  Corps  of  Engineers, 
U.S.  Army,  609  Second  Street,  Davis,  California  95616,  January 
1973 

7.  The  Hydrologic  Engineering  Center,  Computer  Program:  Flood 
Hydrograph  Package  (HEC-1)  Users  Manual  For  Dam  Safety 

8.  Soil  Conservation  Service  (Engineering  Division):  Urban  Hydrology 
for  Small  Watersheds,  Technical  Release  No.  55,  U.S.  Department  of 
Agriculture,  January  1975 

9.  H.W.  King,  E.F.  Brater:  Handbook  of  Hydraulics,  McGraw-Hill,  5th 
Edition,  1963 

10.  Ven  Te  Chow:  Open  Channel  Hydraulics,  McGraw-Hill,  1959 

11.  Bureau  of  Reclamation,  United  States  Department  of  the  Interior, 
Design  of  Small  Dams:  A  Water  Resources  Technical  Publication, 
Third  Printing,  1965 

12.  Louis  C.  Schreiner  and  J.T.  Riedel,  Hydrometeorological  Report 
No.  51:  Probable  Maximum  Precipitation  Estimates,  United  States 
East  of  the  105th  Meridian,  U.S.  Department  of  Commerce,  National 
Oceanic  and  Atmospheric  Administration,  National  Weather  Service, 
Office  of  Hydrology,  Silver  Spring,  MD. ,  Draft  Report 
September  1976 

13.  North  Atlantic  Regional  Water  Resources  Study  Coordinating 
Committee:  Appendix  C,  Climate,  Meteorology  and  Hydrology, 
February  1972 


14.  H.P.  Cushing  and  R.  Ruedeman,  Geology  of  Saratoga  Springs  and 
Vicinity,  N.Y.  State  Museum  Bulletin  169,  1914 

15.  The  University  of  the  State  of  Hew  York  -  The  State  Education 
Department,  State  Museum  and  Science  Service,  Geological  Survey: 
Geologic  Map  of  New  York,  1970 

16.  Y.W.  Isachsen  and  W.G.  McKendree,  1977,  Preliminary  Brittle  Struc¬ 
tures  Map  of  New  York-,  Hudson-Mohawk  Sheet,  New  York  State  Museum 
Map  and  Chart  Series  No.  31B 

17.  William  J.  Miller,  Geology  of  the  Luzerne  Quadrangle,  N.Y.  State 
Museum  Bulletins  245-246,  1921 

18.  James  H.  Stoller,  Glacial  Geology  of  the  Saratoga  Quadrangle, 

N.Y.  State  Museum  Bulletin  183,  1916 

19.  Resource  Analysis,  Upper  Hudson  &  Mohawk  River  Basins,  Hydrologic 
Flood  Routing  Models,  October  1976 

20.  U.S.  Geological  Survey,  Water  Resources  Division:  U.S.  Geological 
Survey  Water-Data  Report  NY-78-1,  Water  Year  1978,  Vol.  1 

21.  U.S.  Department  of  the  Interior,  Geological  Survey,  Maximum  Known 
Stages  and  Discharges  of  New  York  Streams  Through  1973,  by  Irving 
R.  Leonard  and  Bernard  Dunn,  1976 


